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(57) Abstract: Compounds represented by the general formula 
( I ), prodrugs thereof, or pharmaceutically acceptable salts of both 
are provided as compounds which have high DPP-IV inhibiting 
activity and are improved in safety, toxicity and so on: ( I ) 
wherein the solid or broken line between A and A represents 

12 14 2 

a double bond (A =A ) or the like; A is C(R ) or the like; A is 
nitrogen or the like; R is hydrogen, optionally substituted alkyl, 
or the like; R is hydrogen, optionally substituted alkyl, or the like; 
R is hydrogen, halogeno, or the like; R is hydrogen, hydroxyl, 
halogeno, or the like; and Y is a group represented by the general 
formula (A) or the like: (A) [wherein ml is 0, 1, 2 or 3; and the 
group (A) may be freed from R or substituted with one or two R 's 
which are each independently halogeno or the like]. 

(57) M*^: DPP-IvPll^;Stt;{)^^iS< . SfcfiS±14. 

mv^m^tifzit^^tLx. TiBiC (I) xmts^hit 



= ] 



wo 2006/068163 Al llllllllllllllllllllllllllllllllllllllllllllllll 



wo 2006/068163 



1 



PCT/JP2005/023449 



m m m 

[0001] :^mmn. mmt\^xmmt}:~mm^°^-/mmmm'r^o xm\^<i-i. i^^^ 
^v^/v-<:7"^^— -e-iv (Dpp-iv) mmmtL-x^W£mmr.nm^°9y^—^i^mm 

m^mir^o MJ-v'-<:/^v^/v-<:/^^^— if-lv(DPP-lv) m^Mt\.x^w<^r.m 

[0002] DPP-IVfi. f*l^{^j£fQt^#i^i-^^ry>':7°n^T— ^f-t?fci9. N7fei^(Z)v?-<:/^K 

4<y^^^K(PP)S3J;t;?:=^cx— n'^:/^HMNPY)#{;ift^$tv§^-^^i^wT7"^5'i^# 
y^:/^K:7r5y— . ^^yTi^^^:7V>-^;^7"^^/v;!Ky-<:7'^K(viP). 
-<:7"^K- i(GLP-i). i^/v=i— ;^'<j^#'l4-r^^;^yyhntVi^*?y-^y5^K(GiP)*5J;u« 
^^R^^N/v^^-^m^jt H^(GRF)# iift^$tL§^Vv;(;=iV/vlP:7T^y — . -^rbT 

[0003] DPP-IVf*, GLP-l(DN7fei^^^^>2T5:/^(His-Ala)^^ifi-§o ^it^tl^/c^:?'^ 

■^VhX^X^m't'^^hifi^hfxrOi ^S(##fF:5:i^2)o ^<DDPP-lV{c:j;§GLP-l<DjfiL 
cti{;ij3tt^f^it{*#^l;iffl5S-t?fe6rir^5^^>ti.T*5«9.DPP-lV(D|aWl^j^ 

(7)^'|4MGLP-mS/65_h#i-§(##f^^im3)o GLP-U*|f5><Z)^5^{^J:oTMW 

S^celEiiHT--efe5o ^fc. GLP-if*#)»j3^JiS{c:*3tt6^^^;^y^-^^(0>fjeitf^ffl 
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[0004] (DDPP-ivm'Mmm^^tix^^. mK.m^nxmi. 2xit. -r5:^v— 
m^mir^mmm^DPP-wmmmtvxm^xh^^t^m^^nxv^^o 

^^^'WlSCftfel : J.Langner and S. Ansorgel^^ "Cellular Peptidases in Immune Functi 
ons and Disease2", Advances in Experimental Medicine and Biology Vol.477 
##f1^Ji:i^2:L.B.Knudsenfe, European Journal of Pharmacology, Vol.318, p429-43 
5, 1996 

##f^:^Cfi^3:T.J.KiefFer^), Endocrinology, Vol.136, p3585-3596, 1995 
##fFJCfi^4:R.A.Pedersone), Diabetes Vol.47, pl253-1258, 1998 

[0005] ifimm<Dumu. mfiftDPP-wum^m:^'r^mmfMt^m^mm'r^^h 

[0006] ifimmh\±. ±Mmm^m)m-^f^^ \mMmi\^fd^^. ymit-^m^\.< 
mtmff-r^^tt^^^) ;asfttLfcDPP-ivi5@.^f^ffl^#i-si^^^mb. ^mm^ 

[0007] irfj:t>ib^mmi'i: 

[1] ^(I): 
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[0008] Wbi] 




9 

A'tA^m(Dmm^xxi.^mu. =im^^ (a' = a") ^^cf* ^^-^ (a —a") 
u 

A^tA^m(Dmm^^x:^.^m7iK ^m*^^(A'=A^)<7)#'^. a'{*. ^c(r^)T'^ 

^^nry— /VS. g^^$;^^T^>j;v^T9/v=3r/^S. S^^$tl.Tt5j;v^^^aTy— /v 
T/v^/vS. M^$^^T^J;v^T/^^/^;^7/^5iJ^'^/^'S. g^^$tvT^)J;v^v'^^^T/^^ 

/v;&/k^^^/vS. g^$tL-ct> J;v ^Tn^/vS. g^^$tv'C^>J;v^■^7^1:ITy— /v;&/v 

^^arv-S. *fc{*^: -Rd-C(0)0-Re(^ct'. Rdf*. ^1^^. T/V^1/>'S. * 
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:^=¥y -1,3- i^yt^yu> - 4 — r/V^^/V. 5 - (tert - - 2 - :t^y - 1 , 

3 - i^:^^y\y-y - 4 - ^/V^^/V. *fc{*^ : - CH (R^") OC (O) R^^'^^-To R*"}* 

T/V.5r-/v:^dr^>^^ 2-^-^^^;V:t^^^m. 5-4>^^/>:t^iym. 



T/V=ar/V::^=3riy:^/V;!}<c:^/VK, */c{*^: -Rd-C(0)0-Re(^cti, Rd*3j;TJ?Re 
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[0009] Mb2] 




[0010] Lit3} 

NH ^NH2 

(B) 

)m2 

/vs. t)b<^^g^^$tbT^^j;v^;^;/w^^-1'/vS?^^•r/D^ ^fc«2o(DR^;$s^^l;i 
[0011] [^M 
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N NH 

\ — i/)m4 



(C) 



[0012] Mb5] 




R 



NH2 
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[2] ^(11): 



[0013] Wb6] 




Y (II) 



[3] ^(III): 



[^4^. r\ r\ r\ *5j:OTf*, 111 tmm-^^h^. r'^«. tk^s. ^>t/ 

tlXhX\^^^T^T})—/^&. UM^tlXhX\^^^T^TV—/^T/^^^/]^m. UM^tl 
XhX\^^^TviTV—/l^:iU/^^^:=-/^^. U^^tlX-hX\^^^TnTV—/l^:t^iyM. S 



[0014] lit!] 




(Ill) 
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/K^/v^, g^^$tvTt>j;v^Ty— /v:^^^/;&/vjJ^'^/v^. M^$^^Tt>j;v^T7/^^ 
/V:t^iy:lU/V:^^;vm. M.^^ivXh^\^iyi^viT/V^/V:t^-:y:)!j;V:^^/vm. M.^ 

[5] R^;e>5, TSBtil^i-. ^ (E) . ^ (F) . ^ (G) . ^ (H) . ^ (l) ^/c{*^ Q) -^V 
[0015] Wb8] 




(^cfi. z':}oJ:U?z'(*. ^P^M^^. ^S(0)p^fc«^N(R^') ^^b. 
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1-3 

-^T/S. T/U^/um. ^m:iT/^^/V^. iXi^nT/V^/^S. T/V^^iXS^fcf* 

[6] -Y;eiS^(A)-e^$tL^^'e$)«9.ml;5Slt)L<}i2-efc§d\ -Y;e)S^(B)-e^ 
m3*5 J;r;?m4/55 l-efcS. [1] ~ [5] <Z)V ^Ttlf)^^mm.(D^t^S^hl.< fi^Oy^nK^ 
[7] K^^^^iE),^(H),^fcit.^(l)(D\^^tl^^(DmXh^. [l]~[6](DV^-rtt 

1 3 

[1] ~ [7] (DV ^'rtl7!)^Z:mm<D^t^^-hV< {*^CD:7'nK^5/:^. *fc«-^tb^>CD^^ 
[9] R^^^^-.-Ra-Kh-RcXM^tl^MXh^. [l]~[7](©V^-f tL;5^tCfB^(Z) 
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[10] R';OS;rKl^ig^^ ^^/K ^fcf*3^^/V-efe§. [l]~[7]<DV^'f ;^t;0^(;i|B^O 
[11] ^(IV): 



[^cf . R'5oJ;t;?R^f*. [l]i:[Iia-efe«9. R^^f*. 7i^mm^-^fc\^mm^tiXhX\^T 
[12] ^(V): 



[0016] [jb9] 




[0017] [jblO] 
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[14] R^';^lS7KmJm^^*fcf^Mm$^^T^>J;v^;^;/^^^^-r/^^-efe;5. [12]~[13] 

[15] ^(VI): 
[0018] [^bll] 



[16] [l]~[15](DV^'ft^^^^-tBtt(7){b^^^t>b<^^^<Z)y^K7^y^\ ^tiU^th 
[17] [l]~[l5](DV^T^^^^^-IB«<^^^:'^mL<^^^(D:/^K^5/i^. ^/cfi-^tu 




(VI) 



CN 
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[19] v^^-<:/^v^7V-<:/^^— -e-lv|5a#^mit(^fc:*6(D. [l]~[l5](DV^-f tt^^ 
[20] »M^»ram^^J(^M5t<?:)fcJe)Co, [l]~[l5](DV^-r^^;0^^;lfE«(D^b^^^^ib 

[21] [l]~[l5](Dv^-r^^;6^^ctB«(D^t:'a^i^^>L<^^■^ 

[0019] J^T. ^ (I) -t?^$;ri§^[i^i^t>b<{*-^o:7°nK9:y^\ ^fcfi^tbfe(D^^_hf^ 

o 

[0021] ^n^. :$^mm^hiz.mmicmmir^o 

[0022] ryNn^^^vi^^j i:L-cf* . mK.i^^^ymm^. m.mm^. Mmm^-^t^itB'^mm 

m^W^fhti. Mi^^mat. mx.it. :7°i:ifcVv, -i'y:7°ntvv, :7^^ 

/p. -^yy^/V-. sec-y^/P. tert-y^/V. ^^^/V. ^y^^^/V. 
l-3i^/V:7"ntVV, ^^v^/V, -^y^driy/V, l, I-v't^^/V:/^/^, 2, 2-v^^^ 
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l-:/nt:°^/K 2--^n}i°==./U, 
^fi^ Mci^^ma-i. -y^n-f^jv, -y^xi^y^;v, -y^n^ 

m^\t. ^^1/^-, ^f'{*hy^^i^^#;5s^tf ^>tb§o 
Mci$^mat. mx.it. \f^uy, -;fu^-uy, '^fz.it.y'T^uym^^mifhti^ 

o 

[0023] rry-zvsj t\^xit. mK.is. mmmf)^hiom(DTv—/^mm^^^mfhti. m 
i^^&oiat. mK.i-£. yzz.==.;v^ i-^y^/v~^f:ii^2-^y^/]^m^^^mfhti^o 

rT^/V=ar/vSj irLTf*. mx.itT/V^uymi^TV—/l^^^^1^^\.^tih(Dm-s^^^ 
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:t^-^yy/p^ 4^^^yy/^. t°^y^y/v, t°y v^/v, t°^v^7v, t°y5:v?7v, t°y^'v?/v, ^ 
yy/v. -ry^yy/v. hyryy/v. byTv?:=^/v. ^h^yy/v. -r^^Ky/v. -r5yy[i.2-a 
]t°yv?/v. i^^>y^9=^/v^ -o-x^^ij^yy/v, =ary=ari?-y/v. v^^yy/v. =ar'f-yy 

/V. -r^^vy/v, ^y^y v'/v, df-yyyy/v^fcfi/ry^yyyy/^^^s^^if ^>tb§o » 

m7!)mifhti. Mci^^ma^. ^^m^r-^^jv^ •fxi\i^=:.;v~^fz.n.'f^^);v^ii^m~f 
)vmm-ii^mfhf\j^o ^m(^\atm^\^. i/-^xi':txi\f;v)j;v-m::=.;v^ ->yny'^/v 

/^^--/^^fc{iy/^4^V^^/^;^7/^^^^7^^;5S#^f ^>tL^o 0*b<{i. ^3^#:4d^^>7 

^mii^^\fh^. :^\'^-y^)VT$.^)V^ :x.Y^-y^;VT!^:=:.;V^ 
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[0025] rT/V=3=3rv^Sj mMWat^^ACDT ;V^^l/^mt^mfhf\.. * 

-y^xi^^y^^v-^^-y, iy^vi^^iy/]^:t^-y. iy^ti^y^/]^::t^iy^ T^^^>^/V 

-y. -y^xrf^;v^^-y. -y^xi^y^jV^^l/Wt^i^-y^^a^^-yjV^^l/mii^m^ 
\-y^xiT)V^;V~^^-y1o;V'j!^^;V^\ (Oy^nT )V^)V~^^-yW:^}i\-rC\^. ttifB 

^^ymtm^-fh^^o 

;v:t^^ymi)>m\fhfh^. 

[0026] rT/Vdr7V^:^^J ^LTfi. -^[IX-f^. ^m^^l*^h6<DT/P^/]y^ytm^7i^mifh 
ti. Mi^mia^. mx.it. ^r-^/V^:^. :/titVV^:^. -fyz/ntW^:^ 
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ti. Mi^ma^. m^i^. ^^/V-^:^. a^^/v^^^t. -^uM^/V^:^^ 4y^n\£;V^:^ 
-:fxi\£jiv^)vy^^;v^ ^yy'^i^'y'^:^/^^^^/^. -f^;v:^;vy^^;v^ ^iy^;Vy^;v 

[0027] r-^^i^l&fP-^^nmSj i:b-Cf* . m^\i. ^3^JE^^^1;0^^2^WU Mt^i^i^ 

v?^/v. -r^^vy v^^/v. t°-<yv?^/k. ^/^^y-zv, ^ 
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[0028] m^^tixhx\^T/v^/]^m] K^n^m^^t\^xi~i. mx.it ivy^u^iym^. 

. (6)gm$tLTt)J:v^Ty-/^^. (7)Ma$tLTt)j:v>--^nTy-/v^. (8)gm 
^tvT^jiv^Tti-r/vS. (9)gi^$ti.'C^iJ;v^--^7^i:iTy— (io)g 
i^^ti.T^>J;V ^ry— /VT^7;^7/V4^'^/VS^ (11) ei^$tv-C^>J;V ^-^7"^Ty— 

( 1 2) J;v ^Ty ( 1 3) tvT^^ J; V ^ 

TV—/^y^/i^^=-/i^^. ( 14) Mi^$tbT^> J;v ^Ty/i-^/]yy^/i^:^=-/vm. ( 1 5) 

:=^/vm. a9)m^^tixhx\^T^ym. (2o)®m$tv-c^>J;v^;^/w^^-r/^s. (2 

l)T/V=^r/V;^7V':^}^:=^7^S. (22)g^^$^^T^>J;V^T/^=3e/V;^/V7}?-/V^^ (23)>'i^ 

« (25) Thy^V'^yy^/^mm7!)^mifhti^o 

[0029] vl:^T'_h|E(l)~(25)^;IoV^T^K-r^o 

(a) ^^S. 

(b) ^M:2y^J^^^, 

(c) T/V=3{^7VS. 
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- (-3^:7/^:^13^^/^) -2, 2-v^:7/V:^n3i^/V, p^b^i/^hdrv^. :3^b=3ev-^hdrv'. 
(e)T/V'=3^v'^, 

(0^M3^Vj!^^^^fc:«T/V3=ar->^T'Mi^$tLfcT/V3=¥iy^ (^Jx.fi . :7/v::rn^h 
df-v-, v':7/v::^-ri7<h^v/. MJ:7/V:;^n7«hdrv/, 2, 2- v^:7/V:^c2rchde>/, 2, 2, 2- 
MJ:7/V:;^n3il>d5-iX, y-?— :7/V:;^archdrv', 2-^/}^:tn-l - (:7/V:^n^^/k)3^h 
^riX, 1- (i;^:7/V:^np«^/V') -2, 2-i^^/V:^vi:x.h^iy^ p<h^iXp<hdri/, ^^b^iX 

(i)T/v=i^v';?;/VjJ^'^/vS. 

G)T/v^/^K-eg^^$tt-C^)J:v^;(;/w■^^^/^K(^!Jx.}^\ ;^;/v/^^^/v, 

v'^^/v;&/w^^--r/v. ^^^^/i-;^/^^^^/]^^^::}*^^^^/^;^;/^^^^/^ 

_htB (8) rg^$;rL-c^> j;v ^Ta^/^SJ t^*5it^emS^L-C{*. tulE (6) (D mm 

-hiE(9) mm^tixh^^^^'TnTv—/^:^/^^=^/^mi K^n^mM^t\.xi^^ 

±1B(10) rgi^$tv-c^>J;V>Ty— /VT5y;^/v^'^/vSj iz.idi1r^mm&t\^Xi^ 
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K^n^m^^tl^Xit. Wm (e) (D m^^tiXhX\^ ^r^)—;v 

m \z.^n^m.^'^}i\^xmmj-z.%(Dii^m-fh^o 

m^(or'y;v^;vmi\^xmmJz.^(r)ifim~fhfi^. 
r^^^tv-c^i J;v ^T7/v=¥/Vvc./v4n^/vSj (Dgi^Si:L-C(*. tulE (6) (D rg^^ 

-h|E(15) rgi^$ttT^>J;V>T/V=i=arv'^j lcl*3ft§em*irL-C«. -g^lx-fi. 

3 — :^nn:7:ii:::^/V, A — -^Xixr7:x.::=.;V^ 2— ^b^i/:7nic=^/V, 3— ;^b^v':7jic=: 

2-^h^^/:7j:^/V, 3-3ih^v^:7ji^/V^ 4-:3ihdr^>:7 

(j)5 - :^=ary - 2 - 7^h^tKn:7^^/K 
(k) 1 , 3 - Kn - 3 - :^=3ry - 1 - 
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v?>'/V:^n^hdrv'^ h])^/V:tvi^h^>'. 2, 2-v^:7/V:^nrcbdrv/^ 2, 2, 2- 

hV:7/U^u:r.\^^iy^ /<~y^jl.y^U^h^iy. 2-'77V:tvi-l- {'7;V^Xi:^=^;V):x-V 
^iy^ 1- (v?:7/k:^i3^^/V) -2, 2-v?:7/V:^cia^h^v'^ p^h^v^p^h^iX. ^h^iX 

/V:^ni/iJ^ti^nt:VK 2-p<h=ariyiXi^n>^nfcVV', 2-:7/V:^-tiiXi^n>^'^/V, 3-^ 
-LIB (16) ^g^$tl.-C>bJ;V^v^i:7^T/Vdr7V;^drv'^J*3J;U?(17) rg^^^ti^TtiJ; 

_htB(l8) \m.^^tlXhX.\^T^)-~7V:t^^^^;V^=.;vm\ K^n^WM^tX^Xn 

-hlE(i9) rMm$n-ctjJ;v>T^ySj(DMi^^^L-Cfi. m^\t 

(e)Ty — /V^/V/j^^/VS^ 

xm^^tix~hx<. mm?^'^/^^^mm^±(D2-D(DT/v^/vmt^m^\^x. mt^?^ 
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_hlB(20) ^g^^$tv-C'bJ;v^;^7/w^^-r/^^J ii:fc(t^gms^b-C(*. T 

=^^7Vlfj;V/^^4;V^ i^^^M7W<^4 
_hlB(22) ^g^^$tt-c^>J;v^T/^^/^;&/^3iJ^'^/^&oe^^^^bT^*. -^dx.}*. 
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- (v^:7/V::^n^^/V) -2, 2-v^^/V:^i3:3i^/v, p^h^v^^^/V, rc}>driy^^/v^ p< 

§0 ) N 

(5)T/V=f=arv'^. 

h^i^. i^^/\^:tvipih^i^. h]):7/P:tti^h^iy. 2, 2- v?:77k:^ti:3^hdrv', 2, 2, 2 

rt->^>=ariy. :7/U:tT^^h^-y. >^:7/V:^n7«h^iX. M;:7/V:^n^hd{-iy, 2, 2-v?:7 
2, 2, 2-hy:7/V:^t2a^hdriy^ :7/V'::^-nrchdr->, 2-^/]^::tti 
-l-(:7/V:;^-a^^/V)rcbdrv-, 1 - (v?:7/V:;i-r2^^/V) - 2, 2-v^y^/V::^-nrcb=ar 
?^h^ly?^h^i^. ^h=3f^>7<h^->. p<h->=3f-3i}>dr^/^ 3il>dri/3zhdf-ix^ p<hdr^/7°n 

2-v?:7/k::rn^^/V. 2, 2, 2-hy:7/^::rn^^/V. :7/k::ri:i^^/V^ 2-:7/V 
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(10) T/^=l^v';^7/VJJ^'^/vS^ 

( 1 2) T/v^/v^^/vjJnc^^/vS. 
*fc{* (13) :7mc:^/v:^dri/#:as#(f btbSo 
[0032] rg^^^TbTt) ^tf r^/V^J (D@^S^bT«. /NH-^fVi^^^/c^T/^ 

mM^tixhX\^ ^Zy^uT/V^/vmi (DU^^tX^Xl-i, ttrtE rgi^$tt-ct) j:V 

[0033] rgi^^ti-ct) j;v ^T])-;vm\ \^^mu^mt\^xn^ m^u. 

(DtK^S. 

(2) ^Mn<>^Vi^^^, 

(3) T/V^/V^. 

(4) ^M^yVI^^^, T/V=i=arv'^*fcf*i/i^nT/Vdr/V^-egi^$;fbfcT/V=ar/V^ ( 

>':77V:^np<^/v, V^^'7;v:^ti^^;v^ 2, 2 - >':7/v:;^a3i 
2, 2, 2-hy:77k:^nrc^/v, /<^y;V:^n:xu^;v^ 2-'7;V:^n-l- i^/V 
1- (Z^:7/V:tvi^'^/V) -2, 2--J'y;V:tn=r.^;V^ ^b^iX^^ 
^ihdrv'^^/V. ^hiX=3r::^^/V. n^hdriXni^/V, p«h=arv'>^ntVV^fc}*:3^h=3rv' 
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(5) J^T<^(aa), (bb)*fc{i(cc)-egi^$tLTt)J;V^:7ai^7kS: 

;V^xi^V^-y^ 2, 2, 2-hy7yV:^i:i^h^iX, :7/V:;rn^h:3riX, 2-:7/V:^n 
-l-(:7/V:^n^^/V)3zhdrv', 1 - ( v'y'/Vr^n^^/V) - 2, 2-v?:7/v:^Mh^ 
p<h=¥^/^h^i>'. :3^b=ar->'7<h=3ri>'. 7<hiy=3r^h=¥->. ^h=3ri>'3^h^^X, p<hdriy:7'i=i 

/V. ^y>^nfcVv, y/V:^xi;^^;v, ''J^/V:tt2^^/]^, hy:7/v:^tip<^/v, 2, 

2-v'>'/V::^n3i^/v, 2, 2, 2-MJy'/V::^n3i^/v, y'/V:;^nrc^/v, 

:^xi - 1 - (:7/V;^n^^/V) 1 - {rJ"7 ;V^xi:^'f- ;V) - 2, 2 - v^^/i^:^ 

( 10) T/Vdr/V>?L7V;ijNc:^/VS. 

(11) C ~ T/V=3ri/>'v?::^drVS^ 

1 3 

(12) ^/v5:/vS, 
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-7 ;v^xrr :7/U:ttip(^/v, v?:7/v;^np<5^/v, hy:7/v:^n^ 
^/V, 2, 2->^7/V:^tirc^/K 2, 2, 2-MJ7/V::^-ti:n^/K ^/l^^t^^^/^ 

2-^^/Vv'i5'n:/atVV::r=3r^>. 2-7/V:^ti^/i^n:/tVV:^^iy, 3-p<h=3ri^v/ 
3-^/V:tvi''y^tiy^/V:;^^->, 3, 3-i:^:7/v::^ni>'i^ti:7^^/V 

(16) ^^S. :^^yS. T/v=3^>/;^/v4^^^/vS. v--^ciT/v=3r/vS 

i^^-egm$tl.Tt>J;V^T/V=ldrv^S (0llx.fi. yh=¥i/. ^h=3rv^. :/n;Kde>^. ^V^^ 
n^^iX. >^>=3fv'. ^y^^'h^^i/. sec->^>=3ev'. tert-:/h=arv'. a-tKndriX^ihde 
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h^iy, T^h-^dr^^hdrv-. :i^h^^y:^h^Zy. ^yy^ti^^iy^h^Z^. 

hV7/\^:t^^h^-y. 2, 2-i^7/V:t^^h^-y. 2, 2, 2-^7/^:^X1 

( 1 7) i^'7;V:tvi}f.^]ylyV'-^^ly^ 

{22)z7-^mW-^^'X^WM:^f\^X^X.\^-y^viT/v^;v^{mx.\^. i/^xizfvi\£7V, 
n:/^/!^. ^^i^n^^-^/v. 2-7;V'^n-y7xr:fxi\ffV^ 2-7;V'^n-y7xrzr^fV^ 3 

(24) T/V^/V^:^^. 

(25) T/V=3r/v^/v:7^:^/VS, 

(26) @m$tl.TtiJ:V^-^7^ciTy— /VS(Mm^^;bTfi. -^^.J^. ^^n^>m^. T 
). 

(27) TfB^ (Tl) ~ (T16) -C^^tt^S : 
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[0034] Mbl2] 



(T1) (T2) (T3) (T4) 



(T5) (T6) (T7) (T8) 



R^N^ 



(T9) (T10) (T11) 

rXn^ r^n^ 

(T12) (T13) (T14) 

R>^N^ 
(T15) (T16) 

^^^^^^y^m^^*fc^*T7^=t=ar^/^#^S^^f btb^o ). ©m$tbT^><^;V^T/^=3dr 
mm^^Ttimmtvxit^ m^\^. mmm^. mmm^^xxfx^fMm.Mm^ 
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/V. ^h^fcKnv?:^^y^:^fc°^:=:/V. \i°viVi^=-/U^ }i°-<Vi^/V^ fc°-<^v:?/V. -f^^i/ 

(28) Tn-r/vS> 

(29) ^: -Rd-CO(O) -ReC^cf', Rd*5j;t;?Re(«ffitBfc^|^a'efe^o 

[0035] yuM^tiXhX\^^^TtiTV—/^Mi. rgi^$ttT^>J;v>T^/V'^/v^j. rgi^$ 

[0036] rgi^$ti-cti.J;v >T/vdr/v;&/v:!}^'^/v^j (Dgm^^L-Cfi . ftfSE rgm^tv-ciiO: 
jcD®I^Si:bTfi. t^^lB^M^$tv-ctJJ;v^T7^=3r/^SJ(De^^S^bTCD(l5) 
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[0037] rgi^^tv-ct) J;v ^r^ySj (DUM^tL-xn. ftfiE r^i^^ttTt) J;v ^T/^^/vSJ 

(Dm^^tL-X(D (19) rg^^ttTti ^T^y^J ti:}6tt§g#^^b-C'^!j^bfcti 
m^nxhX\ ^;&/w^^-r/v^j coMm^irbTf*. -^^Jx-fi . 

(2) ^M3<>*^^j^^^-eei^$tt-C^> J;v >iyi^t2T/v^/V'^. 

(3) ^T(^(aa). (bb). (cc)^f:imdd)Xm^^tlXhX\^^TV—/l^m. 

#=3ev/, -ry:/!:!/^:^^^. r/hdrix. -ryr/h^^v-. sec-^h^-y. ten-^V^i^. yjv 

2, 2-hy:7/k;^n3ihdf-i>-, /N— :7/^::^in:iihdrv/^ 2-:7/V;f 1:1- 1 - (:7/k::e-ciy^ 

o) 

/V. ^y^vtvv. y'^/v. y^/v, rc^/v, y°nt°/v. ^yy^ntw. y^/v. y/v;^c2 
y^/v. >^y/v:^ny^/v, hyy/v:^ny^/v, 2, 2->^y/V;^a3i^/v, 2, 2, 2-h 
IJy/V:^nrc^/v, :7/V:^nrc^/v, 2-y/V::^t2-l- (y/V'::^-tly^/^)3^^/V' 
*fc^^l- (v?y/V:^ny^/v) -2, 2-v^y/V:^n3^^7V^s^{f e>ti/6o ) 

(dd)C ~ T/^^u:yi^:t^-y^ 
1 3 

(4) T/vde/vy^/V/jN^/v^, 
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-So ) ■> 

(7) T/v=ar/v;?7/VJi^'^/vS. 

(8) T/V=i^^^^/]y:^==-/\^m. 

1 3 

(10) ^/i5^nT/V^/VT/V^/V^. 

/V;^7W^^/('/]/^ V^^5^/V;^/W^^^/]/^ rc^/V;^/W^^^/V^ 

. v'i^n>^nt;VV;5;/W^^^/V. >'^vi:f^/V:fy/W<i^^/V, v'i^n>^ntVW^/V;57/V 

^>J;v^)#o, */c^«m^^-ev^T^>J;v^4~6M'^J^iJte;^-^ 

Kn=3ri/t°^yi^y;?;/w^^-f/v#;6S$)ifbti/6o 

[0038] rgi^^tbTti j;v ^^mm^^^'TvimMi (Dm^Mtvxi-i. mK.\t. 
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(3) ^^ti^^i^m^'^f^uT^v^i^iym'cm^^^tiT^v^/pm m^it. 

/V. x:^'7;v:^n^'f-;v^ hVy/l-:tvi^^/V, 2-'7}V^xi:x.=f-;v^ 2, 1--J'y^xi:xjf- 

(4) T^V^^-y^, 

^tV^o ) ^ 

(6)v/T7S. 

(7) :^=ary^^d5^(f ^>tv^o 

[0039] r\ r\ r\ ^/c^^R^^S2fli#1ii-§i:#^*l^— ^/c{*. mf^'^BM^L\ch<>x^\ ^ 

o 

20(;DR\ R\ r\ ^/cfiR^;e)5— ^tC/^oT^^]/>^b<fi3i^W>':^^L. 
20(DR'^^S— ^f^f^oT^^l^^. :^^^y, hy^^l/:/. 7^h9^^1/^t>b<{^:7"' 

[0040] r/NnT/V=3df-i/^j ^LTf*. ^M:i^VJ^^-egm$tl./cM*mi^^fe4(D 

1 3 

[0041] R^^C:j3Jt^ rgi^$ttfcT/k^/^^J ^L-Cf* . -^(IX-fi . ^mWc3^^h7(Dy^viT/]^ 
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dr7V^(^[Ix.fi\ l/^u^-'-y=^)V^ Z^^u^^Zy^U, -^fcitiy^vi^Zf^^um^Wifh 
^ p-i57citi'<^v?/V, p-^h^^r-^-^^v^/k, p-y/U:tx:i^>iy/P, iy^^u^^^/P^i 
/^dr/^^(^r|x.^^, ^^^n^iy^/v, ^^^n^^i^/v, -^til^Zyi^vi^y^/vm^^mf 

7Vdr/k^(f?rJx.{4\ ->^in:/atVV, v^^H'-^^^/k, v^^n^df-^^/k, ^fdfiv^r^^n^ 

iy^uT/V'^/vmiMx.lt. ^y^rrzfnMjv. l/^n^y^jv. l/^xi^^l/jv. -^ftkt 
hfl^o ^'oi^/V, iyi^ci:/titv^, v^i^n7'5^7V. v^i5'n^:x5^7V. ^fcfiiXi^ 
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o^ydrv-, p-^l>n:7cnydr^>, p-^hdrv':7cnydrv', p-y^]^:ttiyaLy^iy, ^yh 

[0042] m^^ntiT/V=i^^^:fy/V-:^:=^/vmi \Z.^i^n^m. iSXU^: -Rd-C (O) O- 
/V-2-:t^y-l, 3-i^:t^yu:y-4--f;V?ih^->:lfJ/l-^^/l-. 5-(tert-y^'^ 
^v':;?;/V2Kc::^/V, l-(tert->^b^iy;^/V3j^'::^/V::^deiy)rcbdrV:^//V7j^^:::^^ 1-(T 

[0043] Rc (;i*Dtt^ rg^$tLTt)i;v ^T/^^/^^J *5 it/ rg^^^tbTt) >T/v='^iyXj 

[0044] KdiC^n^ [T/V^Ul^mi tL-Xl^mm(Dh(Dmmifhtl. 0*b< 

[0045] r:/i:2K^5/i/j i!b-cf* . ^#:i^-e^^ i^UWTK^m^tix^ ^mmit^m (i) 
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(1) 

[0046] Mbl3] 



CH 



3 



36 



o 

(2) -COR^^ 

(3) - COO - CR^''(R^^ - OCOR 

(4) -COOR^^ 

i-o] 



r<i:^5-e#§(^!jx.}ij. Med. Chem. 35, 4727 (1992). WO 01/40180^)o :7°nK 

. mMM. V>=i^m^. m^mM. ^^^mm.. -^W^^it. '7^;vWMl. 
[0048] {;ifi. ^ (I) -^m.'^f\.^\Y.-^m\>\.< \t^(D-:^xiY^v^\ •^fz.n.^fx.h 
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So 

[0049] ^^m^h-^m(D»'^i.vmt\^x. Tm(D^t-^m^m^mM^o rmm^ 

2-Py : 2 - t°y i^/^m. 3-Py : 3 - t°y v?/V^, 4-Py : 4 - t°y >?/kS, Ph : y'^^/V- 
Et:^^/VM. Me:?i^/VM. n-Pr:n-^ntVV^, i-Pr:^y:/ntVvS, n-Bu: 
n-:/^/V^^ t-Bu:tert-:7'^/V^^ Bn:^>'i^/V^^ Ac:T-fe^/V^^ cycpror>:^' 
Uy^nfcVV^, cycbu: v'^ti:/^/^^, cychex:iyi^n-^^iy/VM. etoet:3ih^->:3i 

meoet:^h^v^:3^^/V-S^ f2etoet:2,2-v':7/V:;^n3i|>d5^i>-3::^/V^^ f2meoet 
:i^:7/V:^np<hdriXrn^/V^^ cycprooet:i/iJ^n:/tifcVV::^^:X3^^/VS^ isoproet:^ 
y:7't27jN!¥v':3:^^/V^^ ms:;^^>'>^/V)!}NC=^/V^^ etomet : ^x^h^i/j^^/V^^ meomet: 

[0050] [^bl4] 
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n 
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1 


1 VI w 


Q5 
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Me 


Q1 


1 
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Mza 01 


1 1 u 




Q5 f2meonnetMe 


01 


1 00 


Me 


w 1 0 




Ivit? W 1 


1 1 1 




Q13 


Q1 49 


Me 


01 


\ 0 / 


ivie 


CiA 


Q56 




119 
1 1 ^ 


Me 

1 VIC? 


Q13 


Q123 


Me 


Q1 


1 00 




05 


Q128 


Me 01 


1 1 o 




Q13 


CO9H 


Me 


Q1 


-1 QQ 

1 oy 


ivie 


01 
W 1 0 


Q129 


M<a ni 


1 14 
1 1 ^ 


Me 


Q13 


Q135 


Me 


Q1 


1 AC\ 




Q4 


Q130 


Me Q1 


115 
1 1 w 


Me 

IV 1 ^ 


Q13 


Q136 


Me 


Q1 


1 41 
1 H- 1 






Q131 


Me Q1 


lie 


Me 

1 V 1 ^ 


Q13 


Q137 


Me 


Q1 


1 H-^ 




Q13 


Q132 


Me Q1 


117 

1 1 r 


Me 


Q13 


Q138 


Me 


Q1 




KJ,\J\J 


Q13 


etomet 


Me Q1 


118 


Me 


Q13 


Q139 


Me 


Q1 


144 


Q67 


Q5 


meomet 


Me Q1 


119 


Me 


Q13 


Q140 


Me 


Q1 


145 


Q68 


Q13 


etomet 


Me Q1 


120 


Me 


Q13 


Q141 


Me 


Q1 


146 


Q69 


Q13 


etomet 


Me Q1 


121 


Me 


Q13 


Q142 


Me 


Q1 


147 


Me 


Q5 


Ac 


Me Q2 


122 


Me 


Q13 


Q143 


Me 


Q1 


148 


Me 


Q13 


Me 


Me Q2 


123 


Me 


Q13 


Q124 


Me 


Q1 


149 


Q65 


Q5 


Et 


Me Q2 


124 


Me 


Q5 


Q125 


Me 


Q1 


150 


Me 


Q5 


CN 


Me Q2 


125 


Me 


Q13 


Q126 


Me 


Q1 


151 


Me 


Q13 


meomet 


Me Q2 


126 


Me 


Q4 


Q127 


Me 


Q1 


152 


Me 


Q5 


f2meomet Me Q2 


127 


Me 


Q13 


etomet 


Me 


Q2 


153 


Me 


Q5 


isoproet 


Me Q2 


128 


Me 


Q13 


meomet 


Me Q118 


154 


Me 


Q13 cycproet 


Me Q2 


129 


Me 


Q4 


Q103 


Me 


Q1 


155 


H 


Q5 


Q50 


Me Q2 
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Me 


Q13 


Q49 


Me Q1 
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Me 


Q5 


Q27 
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r2 


Y 


INU. 


r2 

1 X 


1 X 


157 


3-OCHF2 


Q13 


Q1 


183 


Q4 


CN 


158 


3-0 Et 


Q13 


Q1 


184 


Q5 


CF3 


159 


3-0(i-Pr) 


Q13 


Q1 


185 


Q13 


Ph 


160 


3-Q150 


Q5 


Q1 


186 


Q13 


Ac 


161 


3-Q151 


Q5 


Q1 


187 


Q13 


CO2H 


162 


3-OMe/5-OMe 


Q5 


Q1 


188 


Q13 


Q135 


163 


4-OCHF2 


Q13 


Q1 


189 


Q13 


Q136 


164 


2-OCHF2 


Q13 


Q1 


190 


Q13 


Q137 


165 


2-Q132 


Q13 


Q1 


191 


Q13 


Q138 


166 


3-OCHF2 


Q5 


Q2 


192 


Q13 


Q139 


167 


3-OEt 


Q5 


Q2 


193 


Q13 


Q140 


168 


3-0(i-Pr) 


Q5 


Q2 


194 


Q13 


Q141 


169 


3-Q1 50 


Q13 
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Q13 


Q142 
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3-Q151 


Q5 


Q2 


1 v?0 


Q13 


Q1 43 


171 


3-OMe/5-OMe 


Q13 


Q2 


197 


Q13 


Q129 
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CO2H 


Q5 


Q2 


198 


Q13 


Q130 


173 


2-Q132 


Q14 


Q118 


199 


Q5 


Q132 


174 


2-0 Me 


Q13 


Q118 


200 


Q13 


i-Pr 


175 


3-OCHF2 


Q13 


Q114 


201 


Q5 


EtO 


176 


3-OEt 


Q5 


Q115 


202 


Q5 


Q50 


177 


3-0(i-Pr) 


Q13 


Q83 


203 


Q13 


Q46 


178 


3-Q150 


Q4 


Q84 


204 


Q5 


Q152 


179 


3-Q151 


Q13 


Q85 


205 


Q5 


QUI 


180 


4-Q135 


Q13 


Q1 


206 


Q13 


QUO 


181 


4-OCHF2 


Q4 


Q87 


207 


Q5 


NMe2 


182 


H 


Q13 


Q1 


208 


Q5 


Q34 
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r\ 
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K 
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3-OCHF2 


Ac 
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2-Q132 


f2 meomet 
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3-0(i-Pr) 
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3-OCHF2 
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212 


3-Q150 


CN 


228 


3-OEt 


Q149 


213 


3-Q151 


Q50 


229 


3-0(i-Pr) 


Q123 


214 


3-OMe/5-OMe 


Q52 


230 


3-OEt 


CO2H 


215 


4-OCHF2 


Q54 


231 


3-OEt 


Q135 


216 


2-OCHF2 


Q128 


232 


3-OEt 


Q136 


217 


2-Q132 


Q129 


233 


3-OEt 


Q137 


218 


3-OCHF2 


Q130 


234 


3-OEt 


Q138 


219 


3-0 Et 


Q131 


235 


3-OEt 


Q139 


220 


3-0(i-Pr) 


Q132 


236 


3-OEt 


Q140 


221 


3-Q150 


etomet 


237 


3-OEt 


Q141 


222 


3-Q151 


meomet 


238 


3-OEt 


Q142 


223 


3-OMe/5-OMe 


etomet 


239 


3-OEt 


Q143 


224 


4-OCHF2 


etomet 
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NH2 






1 


4 






-r23^ 
1 


4 




No. 


-p22 


No. 




No. 


j23 


No. 


j23 


240 


3-CO2H 


250 


4-CO2H 


260 


3-CO2H 


270 


4-C02H 


241 


3-Q135 


251 


4-Q135 


261 


3-Q135 


271 


4-Q135 


242 


3-Q136 


252 


4-Q136 


262 


3-Q136 


272 


4-Q136 


243 


3-Q137 


253 


4-Q137 


263 


3-Q137 


273 


4-Q137 


244 


3-Q138 


254 


4-Q138 


264 


3-Q138 


274 


4-Q138 


245 


3-Q139 


255 


4-Q139 


265 


3-Q139 


275 


4-Q139 


246 


3-Q140 


256 


4-Q140 


266 


3-Q140 


276 


4-Q140 


247 


3-Q141 


257 


4-Q141 
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3-Q141 


277 


4-Q141 


248 


3-Q142 
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4-Q142 
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3-Q142 
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3-Q143 
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4-Q143 
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3-Q143 
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3-Q135 
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3-Q136 
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4-Q136 
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2-Q137 
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3-Q137 


303 


4-Q137 
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4-Q139 
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306 


4-Q140 
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4-Q142 
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3-Q143 
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Y 
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j25 


Y 
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2-CO2H 


Q1 


319 2-CO2H 
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Q1 
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Q118 
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3-CO2H 


Q1 


321 3-CO2H 


Q118 


313 


3-Q135 


Q1 


322 3-Q135 


Q118 
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4-CO2H 


Q1 


323 4-CO2H 


Q118 
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4-Q135 


Q1 


324 4-Q135 
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316 


2-CN 


Q1 


325 2-CN 
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317 


3-CN 


Q1 


326 3-CN 


Q118 


318 


4-CN 


Q1 


327 4-CN 


Q118 
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Q1 
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Q1 
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Q1 
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4-CO2H 


Q118 
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Q1 
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4-Q135 
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2-CN 


Q1 
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2-CN 
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3-CN 


Q1 


344 


3-CN 
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4-CN 


Q1 
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4-CN 
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347 3-CN 

348 4-CO2H 
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351 3-Q135 
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353 3-CN 
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2 356 3-CO2H 

357 3-Q135 
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Q6 

Q6 

Q6 
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Q13 
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Q154 

Q155 
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364 Q6 Q159 
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366 Q13 Q161 
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(F4) 



1 2 

3 

f:im^itT^yM<DmMmW: mx.\^^(j ) (±)-cis^^^i-) ^mirh<Dtir^o 

3 

[0069] [^k31] 



[0070] _h|B(D^l::^^^#-^l~366(D>fb-a^^^^C^DV^T. ^[l]|B«0^(l)-e^$tX^^b^ 

[0071] j^Ti-. ^mm ic^n^^ (I) xm^ti^^t^m(Dmi^mi^-D\ ^t. w^]^mifxm, 

Boc :tert-:7>drv';^/V)!K:=^/V^ 
Cbz : ^>'v'/V:^^v';5;/VjK^/vS 




NH 



NH2 



(Jl) (^^2) 



(^f. m24b^J;tm^{*^[l]SB«^III^-efe§o ) 
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TMS : hyp^^/vv-y/v^ 

TBS rtert-^^'^/Vv'^^/Vv-y/VS 

SEM : 2 - [ (hyp^^^/Vixy/V) ^^hdrv^l^^/VS 

i-Pr:^y:/cifcVV^ 
t — Bu : tert — 
Ms : 

TFA: hy 

Alloc : T^);V^^-y^7VT^^;V^ 
[0072] ^ (I) -e^$tb^>fb'^i^{*<2^^>fb'^i^;0^^<2^^(D'a^^;^&^m^'a^t>-&^^t t;iJ: 
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(1-3) 
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(1-4) 



,51 
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R^ 

";<r--h )m5 
HN 



(1-9) 



-NH2 



X?i2 



)nn2 



(1-5) 



HN NR^2 1 j-^i 

/ (1-7) 
r11/^r51 



(1-6) 



R^O 



NC^CN o 

Ti (1-11) 



H 

(1-10) 



o 



N 

I 



R^^O 



X?I4 



H2N 



CN 



(1-8) 



N=C=S 
(1-14) 

X^M5 



R^^O (1-12) 



(1-13) 



O 



CN CN O CN 

(1-15) (1-16) (1-17) 

[^ct^. r\ r\ r\ r\ r\ R^ r'^ r". R^\ m\ m\ m\ m\ *5j;tJ?m'{*. ttf 

mmtmm^^^. x'^*. jij^gi^c^j;^}^. a^^^mi^^^. mmm^. 

R^'f*. Alloc, N=C(Ph) , NHBoc, NHCbz*fc(iTIB^( 

2 

Gl) 
[0075] [>fb33] 
O 

(G1) 

^^b. R^^^*. Alloc, Boc*f^:^^Cbz^^b. y'{*, ^[l]|BftOTl;i*5{tSlg^T 
1)X@1 




< k^i^ ( 1 - 8) . ^b^i^ ( 1 - 1) i:. ^k^i^ ( 1 - 2) . 



1(1-3). ^b^i 



1(1 



-4). <k^i^(i-5). ^^:^^^(l-6)*3j;mk^i^(l-7);5^^>loB^l^$tL§^b^ 
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, 8-v?Tift'v^i^n[5. 4. QY7l^'T^-l-^'y, 1, 5-v'Tift'v'i5^n[4. 3. Oly-^-S- 
3^^, 1, 4-v^Tiflf->^n[5. 4. 0]'»t'';^-7-^>-, t°yv?^, v?7<^/kT^yt°yv^ 

1 - 3) . it^m ( 1 - 4) . ^[^^i^ ( 1 - 5) . ^t^S^ (1-6) ^/cfi^b^i^ ( 1 - 7) O'fe 

^MV^^;0\ ::i:fi^(^!jX.{iSynthesis 391 (1994). Org. Lett. 5, 1591 (2003), Synthe 
sis 1065 (1992), Synlett 755 (2002), J. Org. Chem. 56, 3063 (1991), J. Org. Chem. 
60, 4177 (1995), *5J:U?J. Org. Chem. 57, 6653 (1992) W) KWM(D:)jW:Ki:<>X. 
Umrr^^ti)>X^^o it-^m{l-7)\~t^ ^mm^m. org. Chem. 61, 6700 (199 

6) Kmm^fhx\^^:)vmmtmm^^:bmK^-^x^ mm-^^tib^x^^. 



10) it^m (1-8) tit^mn-^) ^, yfm\mm^BLm^^^ 

l-tKndriX^^XhyTy— 7V, N-p^^/V^/VJ^Ny:/, hy^^/VT5^, v^-fyi/nt" 
/Vai^/VT^:/, hyy^'^/VT^^', 1, 8-v'Tiffv'i5'n[5. 4. 0W>f:^-7-::^l^, 1 
, 5-v^Tiflfv^i57p[4. 3. 0\/^-b-:^>. 1, 4-v^Tif If >-i^n[5. 4. O]^^^^^^-!- 



2)TM.2 
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3) X@3 

0) Hb-^i^ (1 - 1 1) ^SJ^;^-1irS^i!{-J;«9Miti-S^i!^5-e#S J. Hetero 

cycl. Chem. 37, 1033 (2000). J. Chem. Soc, Perkin Trans. 1, 13, 1833 (1999). id 
^X3]. Med. Chem. 38, 3838 (1995) ^#M)o ^^-n^^^ (1 - 11) (^^ffli^bTf*. it 
-^i^d-lO) (cl^LTM^l~5^»<7)f5iad^feB^$tt§o i^^^LTf*. 

mmi)^hmu-^fi^o ^m'^^mmti^xu^ ^■^fuvi^'^mmi^, N-v?y^7V7}^/^ 

AT5K*fc{*v'y^/v::^/v^df-s/K#). ^/^^^^(^^31^/vrc— ^71/, T^h^fc 

o 

4) X@4 

%ltir^^ti)^X^^ (^!l^{JWO02/068420##fl^)o i^^^L•r^*. ^^C^^'fbT/V 

;^7y(^*{li-^hy'^A^/c{***fl:;&y'^7j^^)^^5^if^>tb. **^b^h 

—y';V^mm^=^^^y^=^—'T7V^ ^^^tK^7^^^^fc^*l,4-v^:^=3ri^:/#). ^fc 
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5) X@5 

(D^t-^ma- 13) :^S(0#i^T^ t°Uv?^4i, (1 - 14) ^KJ^^^iir^o 

s^s?asi!bT{*. ^5or~iti6or<Dt5H>o^^>ajR-r^^i!^s-etr^, it-^m{i 

- 14) (D-fefflMirUTf*. ai^l~5^»<D^H;0^^>SiR$tL^o 

(2) ±fB(i) t;i*5(tasj;c;m^i^i^>^b. :^S^;!jpx.. SJ^^^i^^o m.mt\^x\-t. m 

a^l~5^»(D^H;5^^>S4R$tl.^o R)^4^&thr(m. ^50^~^160rcD 

(3) ±fB(2) t^*DJt§SJ^^^^i^t-*fb^ 3'i7^b^^/i-^;!)Px.. ^j^^^-iirSo s'^ib^ 

10'C~mo'CcDf5H;0^feSJR$tv5o 

6) xm6 

X@6^LT. TtBcDMat?* (A) (B) ^m\^^^tf)^X^^. 

mmmiA) :>fk-^i^(i-i6){*. {i^^i^ci-is)^. ^r^^tt^^ct^. ^>^:=^'T>m. 

X\t^ ^fk-^i^Cl-lS) (;i^UTa^l~5^»©$5H;5^e>B^$tt§o ai^^k^K^ 

^5gfe(B) :^b^i^(i-i6) ^^-^#1(1-15)^. yf^'&mm^. :^^y>'{^m 
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7) xm? 

m^m:2mm(^jiU2tmmtf:jfmKx<>x^ it-^mu- le) t^hit^m {1-17 



i^^^ r\ r\ r\ x\ y\ *dJ;OT{*. lufBtBife^l^a-efc^o ] 
1)X@1 

^b^i^ (2-1) ^^tt^ilKft'. it-^mn- 16) ^i^S^HJ^:$-^^^^{-<t«9 



[0076] mmm2 



[0077] [>ft;34] 




R'* — 
(2-3) 
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^W^^f^ir^^^-hh^^^^. Protective Groups in Organic Synthesi 

s 2nd Edition Qohn Wiley & Sons, Inc.) ^) KUM^tlfcM:^W:tmWJ::^ll^i^^^ 

m) x-^m^titiit^m (2-1) ^M5t«^^:5s-e#§o 

2) X@2 

I^SfeC'^lJx.f^Protective Groups in Organic Synthesis 2nd Edition Qohn Wiley & So 

ns, Inc.) m) Kmm^tix\^^^:}jmmtmm^^^mKx^x^ ih-^mi.2-m^hit 

(2-2) ^mMir^^tt^x^^o 

3) X@3 

)^Rm^^^^ticx^m^ir:6^fd^x^^o ^t^m(2-3)(Dmmmti.xi'i^ \\l 
^m{2-\)\cn\^xmm\--^^^m(D^Wi^hm^^fh^o m^miuxn.^ m^\f.m. 

mi^jmifhn^o Mm(DmmmtL-xu. ^t^m(2-i) Kn\.xmmi--5mm(D 

^m^^hm^^ti^o ^m\±mmtvxii. 4¥y°^h>\±mm(N, N->?7«^/^4^/^ 

K^:7^>'^fc^:il,4-v^:^^i^>'#). ^hi^cr-^h:^^). -^tii-i^ti^cDm^mmm^^ 

mo°c--'mi8o°c(Dmm*^hmm.i-^^t^^x^^o 
±mjm2tmm^£:^micx<>x^ it^m (2-4)i!)^h^h^m (2-5) 
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[0079] Wb35] 

o r2 r54oh o r2 o r2 

A (3-1) f^V.A ^^mA^N^ 



o 



"^^1-16)^" (3-2) (3-3) 

Kef'. r\ r\ Y'^xxiYi^^ mmmmtmmxhKi. R^^of^. rg^^^tv-ct^ j;v^ 

1) X@1 

^hV^Mert->^h^iyh\ -^^-fev^'^A. ^m:^V^J>^. mm^hV^M^. ^hV^J>>^=^ 

2) X@2 

mife2|E«(DX@2i:i^^/ce;^ifef;iJ:o-r. ^b^i^ (3-2) t^hit-^m (3-3) ^ 

[0080] Mitfcfe4 
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O r2 r55sh . 9 r,l I? /^^ 

IM iT \ ..I »- , \ v1 I 



N 
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^N^^r-'\ 1 N |-r'\_Yl " V 



CN CN 
O CN (4.2) ^"^ (4-3) 

1) X@1 

2) X@2 

M3tfe2fE«c<»Xa2^llHt^.e;^fei^J;oT. jb-^i^ (4-2) ;0^t>{l^'^i^ (4- 3) ^ 
[0082] Mit&S 

^ (I) xm^fi^it-^mco^^^ ^ (5 - 2) *D j;-a?^ (5-4) xm^fy.^it^m'^fz. 

[0083] [jbST] 

Q r2 



z^-^. , -^--y T- ta 1 NC 



NC^ "N 




CN 

(1-16) (5-1) (5-2) 

o r2 1 9 

rV iL " ' 



CN O CN 

(5-3) (5-4) 

1)X@1 

fb^i^ (5-1) ^^tt^ilftfl^. {b^i^ (1-16) ^^^T>fb^hy^i^^fc«^>T 
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m^m2mm<Dj:mtmmti::)fmKx<^x. it^m (5 - d t^hit-^m (5 - 2) ^ 



-^mioox^cDrnm^^^hm^-r^^t^^x^^o 



mi^m2mm(Dj:mmmti::^mKx<^x. i\i^m (5-3) t^hit-^m (5-4) ^ 



2)X@2 



3) X@3 



4)X@4 



[0084] Mig&e 



[0085] [jl:38] 




,56 
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1)X@1 

(6- 1) ?rMJ^;:$iir§r^lcj;oTM5t«^i!^5-e#^o ^t^m (6-1) (D^fflat 

mtLXi^. m5ox:^m 1 5ox:(Di^m7b^hm^'f-^^tt^x^^o 

mm^2mm(Dj:m2tmmti::fjmi^xox. it^m (e - 2) ^^tii^-a-i^ (e - 3) ^ 
m^-r^^t^^x^^o 

[0086] ^5t&7 
[0087] [^b39] 

O R2 r53_m1 o r2 o r2 

(1-16) (7-2) ^''"^^ 

[^cfj. r\ r\ Y^^xxj^it^ mmw.mtmmx:h^^ R^^^*. rsi^$;h.-obJ:v>T 
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2)X@2 

m^m2mm(Dj:mtmm^j::^mKXox. it^m (7-2) ^^h^t^m (7- 3) ^ 

[0088] MiafiS 

\tTm^^^iv5:^m^x<3xmi^^Mo 

[0089] [^^40] 




[^cfi. r\ k\ Y'*3j;OTf*. tlifEiE«^i^a-efe9. R^^C(O) It. m^^tixh 
XhX\^T;v^;v^;v:^^;v^\^^iro ] 



1) X@1 

2) X@2 

^5tiS2|Bft(DX@2i:I^^Jfc;^iS{;i J;oT. >f b^i^ (8 - 2) t^hit^m (8 - 3) ^ 
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[0090] ^at^9 
[0091] [jk41] 



. B^$^m^. ^^M^. it^M^^^ ^i5'^>?>/V^^/V:^drv'. h]}y/^^:t^^^>^/^ 
1)X@1 

m[4]lC^n^K^^>. ^(E). ^(F). ^(G). ^(H)(DV^TtL;a^(D*-efe^#^(C 

-4) KML-m'Mimm--±mmi(Dmm^^hm^^fh^o ^^^mmti^xn. y^m 
Tb^mifhfv^o Rit^u&tL.xu. m5o°c^m2oo°c(Dmm^^hmi^ir^:z.t^^x^ 
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^^^^^^'T'^M'^h^^'d^^ JCM.(M:^\^^ Protective Groups in Organic Synthesi 
s 2nd Edition Oohn Wiley & Sons, Inc.) icmM^tlfcM^^tmWj::!^^'^^^ 

m) -Ci^m^tit^^t^^ (9-1) ^m^ir:5^t^'^'C^^o 

^2[ (1) ~ (2)}KX^. it-^m (2-4) ^^hit^m (9-1) ^M3g«:^^^5-^#§o 

(l);5CS^(0!l;:t.J^Protective Groups in Organic Synthesis 2nd Edition (John Wiley & 
Sons, Inc.)^ Tetrahedron 27, 5523 (1971)^ Aus. J. Chem. 22, 1321 (1969) ^) (cl^ 

2) X@2 

;5;S^('0ilx.(^Comprehensive Organic transformation, R. C. ^Vi-y^^, VCH publis 
her Inc., 1989. Bioorg. Med. Chem. Lett. 11, 1993 (2001) . Organic Letters 4, 403 
3 (2002). Organic Letters 5, 4987 (2003). Synlett 128 (2004). J. Am. Chem. Soc. 12 

4, 116847 (2002)^) ^CtB4fe$tLTV^§;^?i^i:l^#/^;^fetiJ;oT.'^b'^#l (9-1) 

^^hit^m (9-3) ^Mit-r^^^^^-e^^o 

^[4] K^n^K^7f)K ^ (E) . ^ (F) . ^ (G) . ^ (H) ^-f tV;0^<Z)^T'fe§#-a^l^ 

3) X@3 

m^m2mm(Dxn2tmmfj::^mKXox. it^m (9-3) t^hit-^m 0-4) ^ 
mm.'T^^tii^x^^. 
[0092] mmmio 

^(X)xm^fi^i\:.-^'^(0^ib. ^(10-6). ^(10-8). :J3J;U5^(lO- 10) -e^ 
[0093] [^t:42] 
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^s^/c^r^'r^^n^^-To ] 

Dum 

2) X@2 

^i^(^[);tf^WO03/104229. Chem. Pharm. Bull. 50, 1163 (2002) ^) fZltE^^ 

fitMm.mtmmfi::^m\^i:.ox^ it-^m do- d t^^i\i-^i^{io-2) ^mmrr^ 

3) X@3 

4) X@4 
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mf^:^mic2:^X^ 'fb'^i^ (10-3) (10-5) ^m^^ir^^t^^X-^^o 

5) X@5 

)^mMir^^t^^X^^o 

6) X@6 

M5g&53S«(DX@l^lWI#7fe;^fe{;ij;oT. ^b^i^(lo-3);?i^^^[:-a'i^(lo-7 

)^m^i-^^t^^x^^o 

7) X@7 

)^mitir^^t'!!)^X^^o 

8) X@8 

;5;S^('0ilx.(^Comprehensive Organic transformation, R. C. 91^5^:^^, VCH publis 
her Inc., 1989. WO03/104229. WO03/104229 #) icmM^tlfcM^^tm^ 

fj:^mi^x^x. i\:,-^m{io-7n^hi\:.-^m (10-9) ^u'^-r^^tt^x^^o 

^H^ii^^^ir^M^h^^t)^. XWi{^\:k.\t. Protective Groups in Organic Synthesi 
s 2nd Edition Qohn Wiley & Sons, Inc.) W) KWM-^fhti%^^tnWi:ijW:Ki:.<i 
Y(;i*5(t^l^T5yS^fcfi2Ji^T5y^^SU?ii^^^(^JX.fi. Boc^fcfiCbz 

m) x^m^fif^it^m {10-9) ^mm-^^ti)^x^^o 

9) X@9 

mMm2^m(OTM2tmmfi:i3m^i^ox^ ^b^i^ (10-9) ^a^^,^!:-^*^ (10- 1 
0) ^mm-^^tt^x^^o 
[0094] mmmii 

^(X)xmi^f\.^i\i-^m(D^ib. ^{ii-A)xM-^fi^it^mi^fdi-±^(Dm-±. m 

[0095] [^t:43] 
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o r2 o r2 o r^ 

(10-3) (11-1) ° (11-2) 

O r2 




(11-3) 

1)X@1 

b-c{*. -^(ix-f^. ^p^^b-^hy-^A, mmyi^m^mj>>. mmy^m:^v^j». ^m^hi) 

Vi^n[5. 4. Q\^:yT^-)3-7-=^>, 1, 5-v^Tift-V:^^n[4. 3. 0]y-^-5-3i^, 1, 4- 
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2) X@2 

3) X@3 

m^m3mm(Djiuu mmm4mm<7)jmu m^m5mm(7)j:m. m^mem 

oT. ^t^H^ (11-2) yb^h^t^m (11-3) ^^5ti-^i^;55T*^^o 

4) X@4 

m^m:2mm(Djim2tmmti::fjmi^x^x^ it^m (11-3) ;e)^e>>fb'a'i^ (1 1 -4 

[0096] ^5g^*12 

(I) xm^ti^it^!i^(D^-h ^^{12-3) ^xxi^ (12-5) -e^^ti.s^b'^^i* 
fci^^(Dm^.m^\trmi,^^^ti^:ijmKx<^xmj&^ti^o 

[0097] [^t;44] 
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^ih^m-i. m^B:9mm(Dih^s^ 0-3) j;t/^jg&i imm(Dit-^m(ii - 3 

:i:S^(^!jx.J^Synth. Commun. 33, 2671 (2003). Tetrahedron Letters 42, 863 (2001 
Synthesis 926 (1995). Tetrahedron Letters 37, 1095 (1996). J. Org. Chem. 64, 53 
66 (1999). Indian J. Chem., Sect B 35, 141 (1996), 5oJ;TJ^ J. Heterocyd. Chem. 24, 

1313 (1987)^) Kmm^tifm^mtmmti::^mKXox. i\:^ma2-i)^^h^t 

(12-2) ^m&'T^^hii^'^^^^o 

2) X@2 

m&mmmsDZLm.hwmfii-^miCx.^x^ \\^-^m (12-2) i^^h^t^Hi^ (12-3 

3) X@3 

XM.(0f}:^\tChem. Rev. 95, 2457 (1995). Chem. Rev. 103, 1979 (2003). Chem. 
Rev. 100, 3009 (2000). Organic Process Research & Development 5, 254 (2001). 
J. Med. Chem. 45, 999 (2002). Synthesis 563 (1997). J. Org. Chem. 65, 9001 (200 
0). J. Org. Chem. 64, 4196 (1999). J. Org. Chem. 67, 3904 (2002). Adv. Synth. Ca 
tal. 345, 620 (2003)*d j;U?J. Med. Chem. 43, 675 (2000) ^) K^M^tLfcM^^t 

4) X@4 

Mitfefe2?S«ox@2i:lll#/^;^^t^J;oT. jb^i^(l2-4)^^6>ib-a^i^(l2-5 
[0098] ^agfelS 

^a)xm^in^^[:.^m<D^-h. ^(i3-4)-e^$tt^^b-^i^^fcf*^<DJg}*. m 
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[0099] ^1:45] 




K't'. a\ A^ r\ R^ m\ Y'*Dj;u?Yf*. mmmmtmrnx^h^^ ^(12-1) « 

1) X@1 

zSCi^C^HX-fij. Heterocycl. Chem. 30, 957 (1993), Chem. Pharm. Bull. 42, 237 (1 

994), Aust. J. Chem. 47, 1009 (1994). J. Heterocycl. Chem. 12, 517 (1975) #) \Z. 

mm^fifzMm.mtnm^i::^m\z.x.ox^ it-^m (12 - 1);^^^,^^^*^ (13 - d 

i^^^^LtifiX^^o 

2) X@2 

;5rS^('^!jx.}^Comprehensive Organic transformation, R. C. y^y^^, VCH publis 
her Inc., 1989 #) i^fBic$tl.TV^§M5t&^llH^/<g;^&i^J;oT. ^^-^-^^(13-1) 

t^hit^m (13-3) ^mm.'r^:ihif)^x^^o 
^b-^i^(i3-2)«. mls^^.Mv^§;^>^ mmt^mmnnmt^^m. %m2^m 
mKmm,^fifz.:^mKi:.oxumrr^^ti)^x^^o 

3) X@3 

[0100] M:^^ii4 
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[0101] Wb46] 



O r2 



N 



,63 




j1 



/ 



X^2 



(13-3) HO'^^^"" C^-l) d''' (14-2) d 



R' 



63 



a\ a\ r\ k\ Y^^xuYn^ mmt^Mtmmxh^o ] 

DXMi 

lSCffi^('^Jx.{iComprehensive Organic transformation, R. C. ^ti^':^^, VCH publis 

her Inc., 1989 ^) Kmm^tix\^^m^W:tmm^jt:^mKx<^x. it^m(13-3) 

2) X@2 

[0102] Mat?ii5 

x.\t-rm^^^fi^:f3m\z.^oxn^-^fi^o 

[0103] [^1:47] 



O r2 



R' 



(13-1) 

o 



\ v1 




(15-3) 



r64 r<= 




R^^-X2 
(15-2) 



Xfl2 
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1) X@1~X@2 

iSC^C'^Jx.fiComprehensive Organic transformation, R. C. ^v^^yi^^^, VCH publis 
her Inc., (1989). Organic Reactions (New Yorlc) 42, 335-656 (1992). Tetrahedron L 
ett. 44, 4873 (2003), *Dj;tJ^^J. Am. Cham. Soc. 125, 4978 (2003) ^) K^M^thX 

2) X@3 

Mat&2fB«(©xm2i: J;o -C. ^b^*^ (15-3) i^h^t^m (15-4 

)^^5ti-6ri!;5S-e#6o 
[0104] ^5g^*16 

[0105] [^t;48] 

(13-3) HO-"^^ (''6-1) ^ (^®-2^ 

[^cfi. A\ A\ r\ r\ Y'*5j;U?Y{*. ttflEIE^^I^a-efe^o ] 
1)X@1 

;fi^^('0i|x.}iComprehensive Organic transformation, R. C. yvi-y-^^, VCH publis 
her Inc., (1989), J. Org. Chem. 65, 6179 (2000), J. Org. Chem. 58, 6913 (1993), Bu 
11. Chem. Soc. Jpn. 67, 1107 (1994), *5j;tJ?J. Org. Chem. 60, 2430 (1995) #) tCfB 

ife^tLTv ^^m^m:tmmti:^m{cx<^x^ it^m da -a) ^^hit^m (le- d ^ 
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2)X@2 

m^m2mm(DrM2tmmfj::i7mKX'ox^ ^h^mue-i) ;o^e>^b^i^ (16-2 
[0106] m^mr 

[0107] [>ft:49] 




l^^. a\ a\ r\ r\ Y'*Dj;tJ?Y{i. tf)tBfS4fe^rsia-efei9. R^^C(O) 

rg^$tb-C^>J;V^;^yV/^^-r/vSj^ ^m:^^tiXhX\^^T/u=i^'>^^/V:^^ 

1)X@1 

;^it^('^!lx.{^Comprehensive Organic transformation, R. C. yti-y:^^, VCH publis 
her Inc., (1989),. Organic Synthesis Based On Name Reactions And Unnamed Reacti 
ons, A. Hassner^>^, Elsevier Science Ltd., (1994)#) ^^|Eft$^^TV^§^K5g^t|^ 

mf£:}7mKXox. ^b^i^ (13- 1) jo^Mb^i^ (17- 1) ^mm-r^^t^^x^^o 

R^^c(o)^>. mM^thXhX\^T/i^=i^iy^/u^^/u^i^ m^^nxhx\^^rv 
rg^^$tbTt> j;v ^^Xi^l3T/v^/^:^^iy;&/^J^^'=/^SJ X^h^it^m ( 1 7 - 1) (D 
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JCffi^('^!lx.{iProtective Groups in Organic Synthesis 2nd Edition Oohn Wiley 

& Sons, Inc.m) ^;l|Bft$^^-CV^§;^^5fe#^|^#Jfe^fe^;lJ;o-C. r'^C(0):5S^ 
^'=arv^S-efe^^li-a^i^ (17-1) ^tm^ir^^th mM^o 

2) xm2 

M3t&2fE«cDx@2^ mmtf:jfmKx<>x^ it-^m ( 1 7 - d t^hit-^m (17-2 

[0108] Ma^^felS 
[0109] [>ft;50] 




[^cfi. a\ a\ r\ r\ R^ x\ Y'*Dj;OT{*, tiflBlEai!l^a-efe«9. it^mi.is 

2 

. r\ R^*fcfiR^(DfR5>«3g(-;^/V4^^=3rv'S^S#^^i-§-i:^^L. ^^-^^^(18-2 
)*5j;mt:'^^(18-3) tft-^IB^tl.fcCO R^'fi. ^b^f^(18-l)<DCO C 

2 2 

O R'^l;i^a$tvfciytm^U CO R^'{*. ^rCCOO-ReC^ct^. 

2 2 

1)X@1 

^b-^i^(18-3)fi. ^^I^^^^tfj^ J^S(^#?iT. ^b^i^(18-l)^'fb^i^(18 

-2) i:M^s:$-fr6^^f-j;«9^5ti-6r^d5-e#6o ^t^ma8-2) (Dmmmtvxi-± 
. {b^i^(i8-i) {^M\^xm'^mi'-'3mm(Dmm:^^hmu^fh^o m.mtvxi^. 
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{^-^^^(18-2) it. mm.<^nM^^^^^^\ jc^m^i-f. W003/027098. w 

000/06581^ Comprehensive Organic transformation, R. C. ^^^y:^^, VCH publi 

sher Inc., 1989 #) Kmm^titim:^^tmm^j::}jm^x<^xm^ir^^tf)^x^^ 



2) X@2 



Xmmx.m- org. Chem. 58. 879 (1993) l;i|E«$tv/c^5tfei!l^il/ce;^^ 
J;o {b-a-i^ (19-1) jb^i^ ( 1 9 - 2) ^Mjti-Sii:/^5-e#5o 



!!irS^('0il^}^Protective Groups in Organic Synthesis 2nd Edition Qohn Wiley & So 



ns, inc.)#) Kmm^tix\ ^^:i7mmtmm^i::^mKXox. i\:.-^ma9-2)i)^hit 



[0110] ^5g^*19 



[0111] [^t;51] 




)m1 



,51 



2) X@2 
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(1-2) ^^it-r S^i:^s-e#;5„ 

[0112] m^m2o 

[0113] [^b52] 



1)X@1 

^fb-^i^ (20-2) /V^^^tfi. ^k-^i^ (20- 1) ^m\:rf':t:^^VtR]^^ 
^2~10^»(D^ia}5^^>SiR$tL^o R)^^U&thrC\i. ^-90t:~^30t:cDf5H 



>fb'a'i^(2o-3)fi. 7mm^. i\:-^m{2Q-2)^mMt&m^'^^^t\z.i:ri^ ^ 
•^A, ^^:^y>i^#^s^tf ^>tt§o MJ^^MSf*. ^3or~^ioor(D*5ffl;o^e>M 



lSC^('^Jx.fiProtective Groups in OrgEinic Synthesis 2nd Edition Qohn Wiley & So 




o 



(20-4) 



(1-3) 



2)X@2 



3)X@3 
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4)X@4 

it-^s^ (1-2) (DMW-mf.iW'\tvx. >fb^i^ (1 - 2a) ^i^fe^b-^i^ (1 - 2j) (D^m.m 

^^Tt-^i-o ^b-^i^(l-2a);5^^>'fb^f^(l-2j)(i. ^^_hfP^^tL^±t^-^tf 

o 

[0114] Wb53] 




wo 02/48138 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 
2nd Edition (John Wiley & Sons, Inc.) 



(1-2a): X'* = CH3 
(1-2b): X'' = CH2OH3 

(1-2c): X"* = CH2CH2OH 
(1-2d): X"* = CH2CH2F 
(1-2e): X"* = H 




J. Org. Chem. 44, 2732 (1979) 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 



(1-2f ) 2nd Edition (John Wiley & Sons, Inc.) 
[0115] [^b54] 
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J. Org. Chem. 44, 3872 (1979), 
51 J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 



2nd Edition (John Wiley & Sons, Inc.) 




Arch. Pharm. 322, 499 (1989) 
J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 
2nd Edition (John Witey & Sons, Inc.) 



{1-2h): X'^ = CH3 
{1-2i): X"^ = CH2CH3 
(1-2j): X'^ = CH2CH2CH3 

[0116] ^t^m(i-2e)(Dm.mm-±. r^m^a^m\^^^^thx-^^o it 

'^[Ix.f^Comprehensive Organic transformation, R. C. 71^5/^^, VCH publisher Inc. 

.1989 m)i^mm.^tix\^^:i7mm^^mfhti^o 

[0117] ^t^!ii^(l-3)(DMci^mfmtL^X^ ^t^ma-3a)f}^h^t^!>^(l-3i)(D^)^m 

o 

[0118] [^k55] 
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HN''^ \ wo 01/27082 

\ / J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

p51 Protective Groups in Organic Synthesis 

2ncl Edition (John Witey & Sons, Inc.) 

(1-3a) 

/ \ Int. J. Peptide Protein Res. 40, 119 (1992) 

/ WO 01/27082 

/*pj5l J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

(1_3l3j) Protective Groups in Organic Synthesis 

2nd Edition (John Wiley &, Sons, inc.) 

US 4413141 
WO 01/27082 

J. Chem. Soc. Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 
2nd Edition (John Witey & Sons, Inc.) 



\ Tetrahedron: Asymmetry 8, 327 (1997) 

\ / WO 01/27082 

P_y^p51 J. Chem. Soc. Perkin Trans. 1, 2233 (1999) 

Protective Groups in Organic Synthesis 
^''"^^^ 2nd Edition (John Witey & Sons, Inc.) 




PH 



/ — \ Tetrahedron: Asymmetry 1 1 , 567 (2000) 

HN >• "OH J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 
R 2nd Edition (John Witey & Sons, Inc.) 

(1-3e) 



^351 



[0119] Mbse] 
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Chem. Eur. J. 6, 2830 (2000) 
WO 00/26332 

J. Chem. Soc, Peri^in Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 
(j_3f:) 2nd Edition (John Wiley & Sons, Inc.) 

<Ht^2002-525325 

J. Chem. See, Pertain Trans. 1, 2233 (1999) 

Protective Groups in Organic Synthesis 
2nd Edition (John Wiley & Sons, Inc.) 





OH 

/ — ( Bull. Chem. Soc. Jpn. 53, 2605 (1980) 

HN > J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 

Protective Groups in Organic Synthesis 



(1-3h} 



51 

R 2nd Edition (John Wiley & Sons, IncJ 
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Protective Groups in Organic Synthesis 
2nd Edition (John Wiley & Sons, Inc.) 

[^cfi, R^'{*ttf|B|S^i!l^^-Cfe^o y'°{*NH , Alloc, NHBoc, NHCbz^^-f 

2 

o] 

[0120] ^\:.^m(i-3)(DMci^mmt\^x. ^t-^mii-3j)^^hit^m(i-3^^)(D^)^m^ 

[0121] [>fb57] 
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(1-3j) 



J. Chem. Soc. Chem. Commun. 611 (1981)^ 
J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
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2nd Edition (John Wiley & Sons, Inc.) 



^ / 

HN > 



^ / J. Chem. Soc. Chem. Commun. 611 (1981). 

pj5l J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 



(1-3k) 




(1-30 
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Protective Groups in Organic Synthesis 
2nd Edition (John Wiley & Sons, Inc.) 



it^mii-3e)^tiimmmiz.m^\t 

Hn' ) — F J' O^g- Chem. 44, 3872 (1979). 
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(i-3m) iztmoyyjmzmoc 



P <b^!|^!l(1-3h)^|±!#ll*4!3.#'J^lS 
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\ 5^ Protective Groups in Organic Synthesis 
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[0122] Mb58] 
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HN^ 'lt^!^^3(Y^°7{)<NH2-efe^1-3f) 



/ 



HN^ ^ Tetrahedron Lett. 40, 5609(1999). 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 
2nd Edition (John Wiley & Sons, Inc.) 



R- 

(1-3o) 



J. Med. Chem. 35, 833 (1992) 
"Comprehensive Organic transformation ", 
R. C. ^□«y<7#, VCH publisher Inc., 1989. 

J. Chem. See, Perkin Trans. 1, 2233 (1999) 
d-^nV Y^^ = ^R'l C H Protective Groups in Organic Synthesis 

owj. v^; ^6^5 2nd Edition (John Wiley & Sons, Inc.) 

(1-3q): Y^^ = (S)-C6H5 





(1-3r); Y'^ = NHS(0)2CH3 



(1-3s): Y^^ = NHG(0)CH3 
(1-3t); Y^^ = NHC(0)C6H5 
(1-3u);Y^^ = N(CH3)G(0)CH3 



^1^3 (Y^°;6^'NH2Tfe^1-3f) 

"Comprehensive Organic transformation ", 
R. C. ^ay^M, VCH publisher Inc., 1989. 
J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 
2nd Edition (John Wiley & Sons, Inc.) 




WO 02/068420 

J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 
2nd Edition (John Wiley & Sons, Inc.) 



(1-3v) 



[0123] it^mn- 3) <DMcW-wmt\^x. it-^mn- sw) ^^hi\:.-^m{i- 3dd) (D^^m 



[0124] [jb59] 
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*r51 




-3w): 




= 2-CH3-CeH5 


-3x): 


y14 = 


S-CHs-CqHs 


-3y): 


_ 


4-CH3-C6H5 


-3z): 


_ 


2-CH3O-C6H5 


— 3aa) 




= S^HsO-CqHs 


-3bb) 




= 4-CH3O-C6H5 


— 3cc) 






-3dd) 




= CH2C6H5 



''Comprehensive Organic transformation", 
R C. "yU^y^^, VCH publisher Inc., 1989 
. J. Org,. Chem. 66. 3593 (2001), 
J. Prakt Chem. 342, 421 (2000), 
Tetrahedron Lett 36, 561 1 (1994), 
J. Org.. Chem. 53. 5143 (1988), 
Bioorg. Med. Chem. Lett. 11, 1281 (2001), 
J„ Ghem, Soc, Perkin Trans. 1, 2233 (1999) 
Protective Groups in Organic Synthesis 
2nd Edition (John Wiley & Sons, Inc.) 

[0125] it^mn- 3) . mm^-^^\^=^^i^t^h. ^j^^cD^mx-^jm-^^tufix-^^o 

Af$6'^f^ 5^:5:8^ ('^tJx.f^Comprehensive Organic transformation", R. C. yn-y-^^, 
VCH publisher Inc., 1989 W) \ZMWu^flX\^^-^W:^t^^\~fhfl^o 

[0126] 

[0127] Lit&o] 



HO 



.NH2 

/^)m2 



(21-1) 



N3 



^51 



HO, 



R 



51 



0> 



)m2 



(21-2) 



H2N, ,R' 



51 



'"^2 XS4 ^/ ^^-"2 

R' 



51 



— S-O^ R 
(21-3) 



Xfi3 



^ (21-4) - (1-5) 

1)X@1 

lSCS^('^JX.{iProtective Groups in Orgemic Synthesis 2nd Edition Qohn Wiley & So 
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b^t^-a^i^ (21-2) ^ds-e#6o 

2) X@2~X@4 

;^jS^('^!jx.{^Coinprehensive Organic transformation", R. C. ^^^yi^^, VCH publi 
sher Inc., 1989 (CiB4fe$ttfc[Hl#/<C;^&t;iJ;oT. ^fb-^i^ (21-2) 

(1-5) ^«5ti-^^i!^s-et §o 

[0128] ^b-^i^ (1 - 5) (D^^6^/.C^!|i!bT. >fk-^i^ (1 - 5a) ^^h^t^^il- 5aa) (D^^ 
F!l^Ji>lTf-^i-o ^t:'a^i^(l-5a);5^Mt:'a^i^(l-5aa) ^-^Jif^^^tL^:^^ 

5a) ^a^^j^b-^i^ (1 - 5aa) iSCtfe (^[|;t{^WO01/74774, Comprehe 
nsive Organic transformation, R. C. 'y^^y-i^^, VCH publisher Inc., 1989^) 1<1|E^ 

[0129] ['fbei] 
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(1-5z) 

[0130] it^mn - 5)(DM.w-mfmt\^x. it^mn - bhh)i)^hi\:^mii - ^tt)(D^mm 
^j^Tt-^-To it^ma- 5bb) ^^hit^ma- stt) m^±n^^n^^^^ 

it-^mH- 5bb) f^^hit-^m^l- 5tt) . (^JX.}iWO01/74774. Compreh 
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ensive Organic transformation, R. C. yp^^y-^^, VCH publisher Inc., 1989^ Protecti 
ve Groups in Organic Synthesis 2nd Edition Gohn Wiley & Sons, Inc.) f^^lB^^ 

[0131] Mk62] 




[0132] Mit?*22 

MitfeitEifeojb-a-i^ (1 -6) (DMcW-mt\^x7^-^f\.^it-^m (22-10) -^iix. 
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[0133] Mb63] 

H2N >:pioo CbzHN'Nr''^"„99 ^ I 

^ (22-2) ^^N^Y° - UJ^N ^R^"^ 

p,99^-v^ r99/-^ MeO-^OMe 

(22-1) (■^■^-■iJ d100 



(22-5) 



R^^ R 



ML M M ML M , „M,,,r. 

NCbz NH " NBoc ^ HN NBoc ^ HN NBoc 

>=( Xg4 )— ( XSS )-- ( XS6 W X^I7 

(22-6) (22-7) (22-8) (22-9) (22-10) 

1) X@1 

(#11 Comprehensive Organic transformation, R. C. ^ti^y^^, VCH publis 
her Inc., 1989 l;i|Btt$tt/clKl#J'.C;^^Sfe(;iJ:oT. ^b^i^(22-2)^fflV>/c. >fb 

-^i^ (22 - 1) (DB^T^y^l^S^S^^fV it^m (22-3) ^M^i-§i^;6S-et§o 

2) X@2~4 

:Scm(wooi/07436#) (^IE«$tvfcM5gfei!lil#/^;^fei;ij;oT. i\:^m{22 
- 3) ;0^^>^b^i^ (22-7) ^^5ti-§^i!;05-e€^;5„ 

3) X@5 

lX^('^!Jx.^^^ Protective Groups in Organic Synthesis 2nd Edition Qohn Wiley & So 

ns, Inc.) m) Kmm^^fmTtmtmmts::fjm\^i:^x^ ^t^m(22-7)^^hit^ 

4) line 

JC^(MK.it]. Chem. Soc. Perkin Trans. I 3281 (2001), Heterocycles 38, 17 (199 
4), Tetrahedron Lett. 34, 6673 (1993), J. Org. Chem. 60, 4602 (1995), J. Med. Che 
m. 38, 2866 (1995) #) tCfE«$tb/c^it&^|^#Jfe;^&{;iJ;oT, it^mi22-8) 
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^^hit^m (22-9) ^M^«i^;5^T^#So 
5) JM7 

Comprehensive Organic transformation, R. C. ^xi-y^^, VCH publis 
her Inc., 1989 ^) ^^tE«c$t^TV^§^^i^i!^#/^^?£^^J:oT. {^^^(22-9) 

(22- 10) ^m^ir^^t^^^^^^o 

[0134] (22-10) (DMci^m^^W^ltX^X. it^m (22- 10a) 5?)^^>>ft;^^ (22-101) 

(D^mm^&^TK^^o {b^^ (22- 10a) (22-101) fi. ^^_hfFW 

[0135] [{[::64] 



[0136] 



HH^ ^NBoc 

(22-tOa) 

HH^ ^NBoc 

(22- mb) 



HN^^ ^NBoc 

(22-tOd) 



HN 



/ 
O 

NBoc 



HN^ ^NBoc 



(22-10g) 



P (22-1 Oj) 



HN 

(22-10e) 



NBoc 



NBoc 



HN 



NBoc 



HN^^^^NBoc 
(22- 10c) 



HN 




HN 



(22-tOh) 

_/ 

\ 

NBoc 



NBoc 
(22-10f) 



(22-tOk) 
NBoc 



(22-100 



HN 

(22-101) 



fi23 



^(23-2). ^(23-3). ^(23-5). ^(23-6). ^(23-7). ^(23-8)*5 J: 



[0137] [^b65] 
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t-o] 

1) X5^1 

:xmmK.i~£can. J. chem. 78, 697 (2000) ^) i^mM^nx\^^^m^mtmmti: 
:^mi^xox. it-^m (23-1) t^hit^m (23-2) ^mmrr^^tmx^^o 

2) X@2 

<t:^i^(23-3)«. ^«tt^^4'60#^iT*/cfi##?£T. m.it^:t=^/v<D^ 

5g«^^;eiS-e#§o ^^-^^^(23-2) tC^UM^O 

. l~3^^»Of5ffl>0^t>MiR$tV^„ 2, 5-v?^h=3rv'^h^tKn:7^:/(D^ffl»i:bT 

f*. ^b^i^(23-2) KMvmmo--'ioomm(Dmm^^hmi^:^n. mmtvxmv^ 

^^t^iX^^o ^m\^i^mtL.xi^. ^y°vihi^m^m(N. n-v'^^/v^/vat^k 
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So 

3) X@3 

4) XM4 

m^h^hv^M^mm^mifhti. &m(Dyi^mm^m.mi.xh^\^\ Mm(Dmmmti. 
-cf*. ^t^m(23-5) {•zMi^mmi-'3omm(Dmmi^^hmn^ti^o ^^^mmt 

*fc{*^;^b^<D^'^^^#;J)S#(f ^,ttS„ Rft^U&tL^Xi-i. ^30'C~^130'C(D 

5) X@5 

2tB*fe(DX@2i:l^#/^;^?2fe(^ J;oT. it^s^ (23 - 5) ;O^Mt:^i^ (23 - 7 

6) X5g6 

_h|EX@4^l^#^cC;^ifel-J:oT. ^k-^i^ (23-7) t^hit^m (23-8) ^M^ti" 

7) X@7 

it^m{12-l) fi. Wa^<D#?iT^/c{*##?iT. ^b^i^ (23-6) ^^^tt^ 

v^:=.!>^. =L^^^m.. fL^. y>^=f^. M^^^ i^^^-^. -^u^i^m. y^^v 



wo 2006/068163 



87 



PCT/JP2005/023449 



[0138] Ma^^fe24 

5^(l)-e^$|xa^l^'^i^(D5^. t'C (24 -3). 1^(24-6). ^(24-8) -e^^tLS 
[0139] [^^66] 
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1)X@1 

;SC^('^Jx.f^^ Comprehensive Organic transformation, R. C. ^Xiy'^^, VCH publ 
isher Inc., 972-976 (1989)^) (^tB«$tvfcMit;^fei:lR)#^.g;^^(-J;oT. \\:.-^m 
(23 - 6) i)^h\Y.-^m (24-2) ^^3gi-^^^/5S-t?^;5o 

M5ti*2fE«(DX@2i:|WI^/^;^^(;ij;oT. >fb-^i^(24-2);5^^>>fk'^<^(24-3 
) . ib^i^ (24- 5) ;i^^>{b^i^ (24-6) . (24- 7) ;6^fc'fb^i^ (24- 

3) X@3 

:5:i^(^Jx.^^. Bioorg. Med. Chem. Lett. 11, 2951 (2001). Tetrahedron Letters 42 
, 8955 (2001), Organic Letters 2, 4091 (2000), Synlett 5, 715 (2002), Bioorg. Med. 
Chem. Lett. 11, 287 (2001), Tetrahedron Letters 45, 7107 (2004)*5j;U?Tetrahedro 
n Letters 42, 3763 (2001)#) ^^|E^$^^fcM3g^fe^l^#^^;^^*^-J:oT, W^-^mi^. 

3-6) ^^h^t^m (24-4) ^mi^-r^^tni^-c^^, 

4) X@4 

:^fi^(^!lx.{^. Tetrahedron Letters 45, 7107 (2004)^) KmM^tl±.mjt^tmm 

fj::}jmKx^x^ it^m (24-4) (13-1) ^umrr^^t-m-^^^. 

5) X@5 

^ife(^!j;t(^, Indian J. Chem. 33B, 1103 (1994)#) \Z.mM.^fhfzM&W:tmWi: 
^&tCj;oT, ^b-a-i^ (13- 1) d^b^b^i^ (24-5) ^^5g-r§r^dS-e#§o 

6) X@6*5J;U?X@8 
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7) Jim? 

Comprehensive Organic transformation, R. C. ^^^y-i^W, VCH publis 
her Inc.. 1989 icmm^tlX\^^:^mmtmm^j::^mKX-:>X^ ^t^m(24-5) 

(24-7) ^m^i-^^t^^^x^^o 

[0140] M3t&25 
[0141] [jk67] 



l)X5^1 

M3gfefe2fB«(Z)X@2i!|ll«/.^;^Sfe(^J;oT. jb^i^(l-13);e)^£>fb'g^i^(25-l 
[0142] ^5ti5fe26 

^(I)-e^$*x5^t:'^i^(^5'^. ^(26-2). ^(26-4). ^(26-6). :ioJ;t;?^( 

26-8) xm^ti^i\:.^^±fcit^(Dm'i. m^\tTmiC7jk:^ti^:}ymi^x<>xm^ 

[0143] [^b68] 
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O r2 

/ 



(12-1) 



O r2 



— ^ I IL/^^^ 

X^l ^^^^^ Xff2 

(26-1) ^ 



O r2 



A 



(26-2) 



-NMe2 



OH 



^ II /Vyi 



(26-3) ^ 



XS4 



N 



1 L // 



(26-4) 



-OR 



71 



(26-5) 



O 



R^ 



X|i7 



-N 



(26-6) 



(26-7) 




Xg8 



(26-8) 



1) X@l*Dj;tJ«X@3 

liCfi^C^dx.}^. Am. Chem. Soc. 74, 3916 (1952) m) KmM^^fcmi^l^tmm^J: 

:^mKi:oX^ jt^mii2- 1) i)^hit^m (26-3) ^^3ti-§r^;eis-e#§o 

2) X@2 

Mit?i2fB«(Z)X@2i!|ll1^/^;^^i^ J;o-C. jb^i^ (26-1) ^O^^j^b-a^i^ (26 - 2 

)^^ati-s^i:;as-e#§„ 

3) X@4 

M5t^*2|B^(DX@2i!lKl^jfe;^iS{;iJ;oT. ^h^!l^i26-3)i^)^h^t^m(26-4 

4) X@5:Jo j;U?X@7 

:S:m(^Jx.f^. Org. Chem. 22, 355 (1957)#) ^^|E«$^^fcM3t^fei:lRl#^.e;^^fe^- 
J;oT. ^fb-a-i^ (26-1) ;0^^>^b-a-i^ (26-7) ^M5t«^i!^5-e#^o 
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6) X@6 

m^m2mM(Dj:m2tmmfj::i7mi^^ox^ ^t^n^ (26-5) t^hit-^m (26-6 

7) xms 

M3t&2fE«cDX@2^ J;oT. >fb^i^ (26-7) (26-8 
[0144] Ma^^fe27 

Mitfe23(D^(23-i)'e^$tLa^t^'^i^(D5^^ ^^(27-2)-e^$tL^it:-6-i^f* 

[0145] [>ft;69] 




(27-2) 

1) X@1 

:5:i^(^!j;t}^Tetrahedron 50, 3259 (1994) m) Kt'^M.^fltM^W:tmWi::^W:\^ 

j;o-c. t^hi\i^m (27-1) ^Magi-'5r^;55T*^6o 

2) X@2 

^j|^(^!j;tf^Tetrahedron 50, 3259 (1994) #) \Z.WM^fltMB.^tmmf^:^mz. 

J:oT. (27-1) ;O^Mt:^i^ (27-2) ^m^-r^^tti^X^^o 



wo 2006/068163 



92 



PCT/JP2005/023449 



[0147] ^_h(D#Matx@^c*5v^T. ^R}t^<Dmmt^m7i^7i<.mm. T^ym^tii^:i}/i^ 

m^<DmA^XXJ^m^itm'B(DijmKmoXm^tii^X^^ mK-it^ protective 
Groups in Organic Synthesis, T. W. Greene, P. G. M. Wuts^^^ ^2fi^^ John Wile 
y & Sons, Inc. (1991)(^|B^(D;^ife)o 
mx.lt. yi<.m^(D^m^tVXi-±. tert-^^^^/Vv^^^/Vv^y/V^, P<h^v^7<^/VS 

(D^(D#^ET^ '^*7"h7fcKn:79>', mty'f-^^. ^?^^/J^/^A, -^;!Kp<i5'7— /v?'^ 
, •^;VY=r.-^y';V^ ^T^K^^^^S^tf ^>tb6o ^(OXof^'^W:^(OW^\-t. tert-:/^ 



wo 2006/068163 93 PCT/JP2005/023449 

[0148] ^ (I) X-m^ti^^t^mi^. ^m^m^'L-^^ir^h(Dh^-^ti. Lfc^SoT. 

[0150] ifimmi\:,-^m\'±. ^(DDFF-\w\z.n'ru^mYiFmxy)mi^fi:mm(Dmm:^(Dmm 

mm. m^mm(Dmm. Hwmm(Dmm. mm.m^<Dnm. m^mm±m(Dmm. * 

mmi^(Dmm. isxxf'wm.m&(DmmKmmx:h^o 
[0151] ^mm^t^mt. mmi^mmir^m^i^. mmM^o^ti^x. m p m-^tci^^^m 

i^m^m Ki^-^ir^^ti!)^x^^omai^-¥(Dfc}^(Dm^iii^ti^xit. mK-i-t. m 
^<ik^(Dm^^m\^xmm:^fi.um^m\^^\^xm'^^m-^fi^mnm)^^^ 
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[0152] mmu. m^(D^t^mi^x<o^ ^/cm#<D^m. ^m. i^m. mn. m^. ^-^m 
mmw^. ^<Dy'viv'^^y^^fcn^tih<Dm^mcn^^ti^M^. o.i~iooo mg/e 

[0153] :^mm^[:^m'i. ^(o^^omm: n mtx^x^ mmm^mn. mmm'i&.-^^m 

(Dn^m-i.. mm±.m\^^hfix\^:6mm:^mt\.xm'M.wsiir^^hi)^x^:6o * 
fc. i^mmit-^mmmmmt(DU-^it\^. n^n^. n^/v-v^ n^mm^. m 
u^^^^^i:E\z.x^m'^mm,-ir^::.tt^x^^o m^\tn^nm^^vx-h^m 
^mmi\:.^mimmu\^n\^. ^mmn^o. ol~loom»§pfflv^^^^^J;v^o 
[0154] ?fe*5. mmm^mmtx^xn^ ^-^:^v>mm ^^y. •:r^(Dmmii^hwm^f\Jtz. 

Viiy^])^yy^fcit^(D'^U4y^M. GI- 262570, JTT- 501, MCC-5 
55. YM-440.KRP-297, CS-011#). a -^/V=i-yd^—^m^M(WL^^ 

l/T^J;W?i/yr^K -fe-^^y^K ■f-^i/y::^K\ 5^^y::^K#). GLP-1. GLP- 
lT^ni/(3idrir^^^H\ y^^Vv^-YK. SUN-E7001, AVEOlO, BIM-510 

77. CiCll3im.'^'^'r^y^'^yy^:^yr^—^WUM{n. ^^^-Jym.W). 
j3 3T::f:=^;^h(^J. GW-427353B. N-5984#) it)^m\fhfl^o 

[0155] ^tM^ftt-^^f^^^i^^j^uTf* . T;vv—::^M5mmumn 

rc/vvw;^^5/l>, ■e^-^i^;^^iyh. y^^i/;=^^5/h. 5:-t-w;^^5/h. :7-Y^V;^^5'h. sk 
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-860, CT- 112#) , #^^^H^(^[I. NGF, NT- 3, BDNF%) , PKCPfiW 
^J(^J. LY- 333531^) . AGEmMMiM. ALT946. 

/V. T^yy])/^. Di^/y])/}^. -<^if:/y/v. v-^if :/y/v. 7"^;^;^y/]/ 

J^^-^- ^y/Vv^t'^-, ^hW^^v^tV, ^yW^v^tV, TAnv^tV^) 

[0156] ^IE«^Ji!bT«. ffJ^tStt^JIEWm (^J. :7^>-7^/V5>^. v':7>^5^. 

:7cn:/^qE^/, ■7^>f->':7cn^^>-, -^v?^K— /^^ SR-141716A^), #y/-?— e^ps. 

nmmmm^)m).=^^i^^h^^>'T=i^^y^hm. r^^hv^K fpl-i5849# 

iXi^n-^>-^Tv?K\ hyi^n/Vp<^Tv^P\ tKni^na^Tv?H\ t:Kn:7/Vp<^T 

y/vv^H\ -r^^y-^5K#) . Ty-fe5:K. -ryy/nf K. ^^yy^^. tvy^K. :/yyc::^ 
[0157] mmmMi-i. 0^u<f*GLP- 1. glp- ir-^-ny, a -y>v=3iy^^— e'Pi^^j 
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[0158] ^mm^h-^m:^K m-mmmtm^-^'^xmm^ti^m^iat. ^tih(Dmm(Dm 
mmit. mM(DW\i¥m^m^x^^fj:mm\^x^mx^^o m^. \f^T^4VMit 

nmm it^^^ Km±x^^o 
[0159] mmm 

mmm i 

[0160] ^ife^iji 

6-[(3R)-3-T5:yfc°'<yv?>^-l-^/V]-5-(2-i^nn^>^v?/V)-2-(3-^h=¥iX:73iy:3r 
3-^^/V-4-:^^y-4,5->^tKn-3H-t°nn[3,2-d]fc°lJ^i^:/-7-;&/V;i}^'^hy7V:^^ 

[0161] [^1^70] 



tert-:/^M(3R)-l-[5-(2-^nn^^i;i^/V)-7->Ty-2-(3-3zhdf-^>:73i7^-»-3-^ 
^/V-4-:^dry-4,5-i^tKn-3H-t°i:ii:i[3,2-d]t°y5i^^-6--r/V]t°-<yv?^-3^ 

b(185 mg)(Dl,4->?:^=ari^:/(3 mlMmK4NmM/i^yt^-V->^M5 ml)^ 




CI 




HCI 



CN 



NHBoc 



wo 2006/068163 



97 



PCT/JP2005/023449 



'H NMR (400 MHz, CD OD) 6 7.48-7.41 (m, IH), 7.36-7.16 (m, 3H), 6.91-6.78 ( 

3 

m, 3H), 6.57-6.49 (m, IH), 5.69 (s, 2H), 4.06 (q, J= 7.0 Hz, 2H), 3.73-3.60 (m, 2H 
), 3.50 (s, 3H), 3.49-3.42 (m, IH), 3.10-2.92 (m, 2H), 2.10-1.98 (m, IH), 1.80-1.7 

0 (m, IH), 1.65-1.45 (m, 2H), 1.40 (t, J= 7.0 Hz, 3H). 
MS (ESI+) 533(M^+1, 100%) 

[0162] 

6-[(3R)-3-T5:/t°^y^;^^^-l--f/V]-5-(2-i^nn^>'i;?/V)-l,3-i^p<^/V-2,4-i:;':^^ 
y-2,3,4,5-7^h7t:Kn-lH-t:°nti[3,2-d]t:°y5>?^-7-;&/V^':=^hy/V 
[0163] Ijtlll 



'H NMR (400 MHz, CD OD) 8 7.47-7.44 (m, IH), 7.30-7.16 (m, 2H), 6.65-6.58 ( 

3 

m, IH), 5.72-5.62 (m, 2H), 3.73 (s, 3H), 3.70-3.61 (m, IH), 3.51-3.41 (m, IH), 3.2 
7 (s, 3H), 3.23-3.10 (m, IH), 3.05-2.97 (m, 2H), 2.13-2.03 (m, IH), 1.82-1.72 (m, 
IH), 1.63-1.41 (m, 2H). 
MS (ESI+) 427 (mVi, 88%). 



6-[(3R)-3-T5:yt°^yi^^-l-^/^]-5-(2-i^nn^>'i:;i^/V)-2-t:Kndrv'-3-7<^/V-4- 
:^=3ry-4,5-i^l:Kn-3H-t°na[3,2-d]t°y5i;':/-7-:^//V';!j^^c:^hy/Vi^^i^ 




[0164] mMm3 



[0165] [^b;72] 




HCI 
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[0166] 



'H NMR (400 MHz, CD OD) 6 lAl-l.U (m, IH), 7.32-7.20 (m, 2H), 6.65-6.60 ( 

3 

m, IH), 5.67-5.57 (m, 2H), 3.52-3.45 (m, IH), 3.27-3.15 (m, 2H), 3.26 (s, 3H), 3.0 
9-2.94 (m, 2H), 2.12-2.04 (m, IH), 1.83-1.75 (m, IH), 1.66-1.43 (m, 2H). 

MS (ESI+) 413 (M^l, 93%). 

mmm4 

6-[(3R)-3-T5:yt°^yv^^-l--f/^]-5-(2-^?'^^^>'^;?/^)-3-^^/^-2-(7<^/^;:^/^;i^^ 
:=^/V)-4-:^=3ry-4,5-^:;?tKi:i-3H-fc°nn[3,2-d]t°y^i^:/-7-;&7VxI^'^hy/V:^^Jt 
[0167] Litis] 

CI. 

o 





NHBoc 

^H NMR (400 MHz, CD OD) 8 7.49-7.44 (m, IH), 7.31-7.17 (m, 2H), 6.63-6.57 ( 

3 

m, IH), 5.78-5.63 (m, 2H), 3.81 (s, 3H), 3.79-3.68 (m, IH), 3.58 (s, 3H), 3.37-3.1 
7 (m, 2H), 3.15-3.05 (m, IH), 3.03-2.92 (m, IH), 2.15-2.03 (m, IH), 1.84-1.76 (m, 
IH), 1.67-1.43 (m, 2H). 
MS (ESI+) 475 (mVi, 100%). 

[0168] mmms 

6-(3-T5:yt°-^yv?^-l-^/V)-5-(2-i^t2n- 
t°y5v?>'-2,4(3H,5H)->?::^->' 
[0169] [^k74] 



'v?/V)-l,3-v'p<^/l^-lH-t°t2n[3,2-d] 





NHBoc 

^H NMR (400 MHz, CD OD) 8 7.43-7.40 (m, IH), 7.25-7.11 (m, 2H), 6.47-6.42 ( 

3 



wo 2006/068163 



99 



PCT/JP2005/023449 



m, IH), 6.04 (s, IH), 5.66-5.53 (m, 2H), 3.48 (s, 3H), 3.38-3.28 (m, 2H), 3.25 (s, 3 
H), 2.95-2.85 (m, 2H), 2.81-2.71 (m, IH), 2.07-1.98 (m, IH), 1.84-1.73 (m, IH), 1 
.67-1.49 (m, 2H). 

MS (ESI+) 402 (M^l, 100%). 
[0170] MM^f\6 

6-(3-T5:yt°^yi^:^-l-^/V)-5-(2-i?'nn-5-:7/V:^ti^>'v?/V)-l,3-i;?7«^/V-lH- 
t°nn[3,2-d]fc°y^i^:/-2,4(3H,5H)-i^;^-^ MMM 
[0171] [>fb75] 




^H NMR (400 MHz, CD OD) 8 7.47-7.43 (m, IH), 7.04-6.98 (m, IH), 6.17-6.14 ( 

3 

m, IH), 6.05 (s, IH), 5.56 (s, 2H), 3.49 (s, 3H), 3.40-3.21 (m, 2H), 3.27 (s, 3H), 2. 
97-2.70 (m, 3H), 2.08-1.98 (m, IH), 1.86-1.73 (m, IH), 1.68-1.46 (m, 2H). 
MS (ESI+) 420 (M^l, 100%). 

[0172] mmm? 

2-{[6-(3-T^/t°^yv':^-l--r/V)-5-(2-i^nn^>'v'/V)-7-v'T/-3-^^/V-4-:^dr 

y-4,5-i^tKn-3H-t°nn[3,2-d]t°y5:v?>--2-^7V]::^-drM-^^XT5:K:^^:^ 
[0173] [>fb;76] 




^H NMR (400 MHz, CD OD) 8 8.04-7.97 (m, IH), 7.50-7.41 (m, 2H), 7.32-7.17 ( 
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m, 2H), 7.00-6.91 (m, 2H), 6.67-6.59 (m, IH), 5.71 (s, 2H), 3.57 (s, 3H), 3.72-3.2 
0 (m, 3H), 3.15-2.97 (m, 2H), 2.15-2.03 (m, IH), 1.87-1.75 (m, IH), 1.70-1.42 (m, 
2H). 

MS (ESI+) 532 (mVi, 100%). 

[0174] M)t^ir^^mm^xummmimm(DjjmKm\^. mmm8-^7o<Di[:^m^^0. 

[0175] [^b77] 




HCI 



NH2 





R2 


mtmm^ 


R2 




NC 


mmm^2 


NC 

OMe 


mmm9 


F 


lt»Jl3 


NC 

F 




H3C 




VL — 




H3C 




0 

H2N-V_^ 



[0176] MMMs 

'h NMR (300 MHz, DMSO-d ) 8 8.18 (brs, 3H), 7.86 (d, J = 6.6 Hz, IH), 7.57 (m, 

6 

IH), 7.43 (t, J = 7.6 Hz, IH), 6.62 (d, J = 7.9 Hz, IH), 6.12 (s, IH), 5.64 (d, J = 16 
.2 Hz, IH), 5.56 (d, J = 16.2 Hz, IH), 3.39 (s, 3H), 3.36-3.23 (m, 2H), 3.11 (s, 3H) 
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, 2.92-2.75 (m, 3H), 1.91-1.80 (m, 2H), 1.55-1.51 (m, 2H). 
MS (ESI+) 393(M^+1, 100%). 

mmm9 

'h NMR (400 MHz, CD OD) 6 7.10-7.03 (m, IH), 6.28-6.25 (m, IH), 6.02 (s, IH) 

3 

, 5.58 (s, 2H). 3.47 (s, 3H), 3.41-2.79 (m, 5H), 3.27 (s, 3H), 2.10-1.52 (m, 4H). 
MS (ESI+) 422 (M^+1, 100%). 

'h NMR (300 MHz, DMSO-d ) 8 8.14 (brs, 3H), 7.23-7.18 (m, IH), 6.95-6.90 (m, 

6 

IH), 6.05 (s, IH), 5.98-5.94 (m, IH), 5.40 (d, J = 16.5 Hz, IH), 5.32 (d, J = 16.5 
Hz, IH), 3.38 (s, 3H), 3.35-3.23 (m, 2H), 3.11 (s, 3H), 2.86-2.81 (m, 2H), 2.68-2. 
64 (m, IH), 2.32 (s, 3H), 1.88-1.74 (m, 2H), 1.49-1.44 (m, 2H). 

MS (ESI+) 400(M^+1, 100%). 

mmmii 

^H NMR (300 MHz, CD OD) 5 7.09-6.88 (m, 3H), 6.19 (d, J = 7.5Hz, IH), 5.93 (s, 

3 

IH), 5.43 (d, J = 16.3 Hz, IH), 5.36 (d, J = 16.3 Hz, IH), 3.38 (s, 3H), 3.27-3.21 ( 
m, 2H), 3.14 (s, 3H), 2.89-2.73 (m, 3H), 2.31 (s, 3H), 1.94-1.91 (m, IH), 1.70-1.4 
9 (m, 3H). 

MS (ESI+) 382(M^+1, 100%). 

'H NMR (300 MHz, CDCl ) 6 7.64-7.59 (m, IH), 6.83-6.79 (m, IH), 6.32 (d, J = 2 

3 

.4Hz, IH), 5.67 (s, IH), 5.66 (s, IH), 5.60 (s, IH), 3.74 (s, 3H), 3.47 (s, 3H), 3.36 
(s, 3H), 3.03-2.93 (m, 2H), 2.86-2.82 (m, IH), 2.69-2.61 (m, IH), 2.52-2.46 (m, 1 
H), 1.88-1.61 (m, 4H). 

MS (ESI+) 423(M^+1, 100%). 

mmmi3 

^H NMR (300 MHz, CDCl ) 8 8.50 (brs, 3H), 7.71-7.65 (m, IH), 7.07-7.00 (m, IH 

3 

), 6.57-6.53 (m, IH), 5.84 (d, J = 16.7 Hz, IH), 5.73 (s, IH), 5.64 (d, J = 16.7 Hz, 
IH), 3.59-3.57 (m, IH), 3.45 (s, 3H), 3.39-3.37 (m, IH), 3.33 (s, 3H), 3.16-3.09 ( 
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m, IH), 2.70-2.68 (m, 2H), 2.08-2.06 (m, IH), 1.80-1.78 (m, 2H), 1.60-1.58 (m, 1 
H). 

MS (ESI+) 411 (M^+1, 100%) . 

'h NMR (300 MHz, DMSO-d ) 6 8.28 (brs, 3H), 5.91 (s, IH), 5.08-4.89 (m, 2H), 

6 

3.35 (s, 3H), 3.35-3.28 (m, 2H), 3.21 (s, 3H), 2.99-2.89 (m, 3H), 1.95-1.91 (m, 2H 
), 1.76 (s, 3H), 1.67-1.63 (m, 2H). 

MS (ESI+) 330(M^+1, 100%). 

^H NMR (300 MHz, DMSO-d ) 8 8.07 (brs, 3H), 7.53-7.49 (m, IH), 7.32-7.24 (m, 

6 

2H), 6.41-6.38 (m, IH), 6.05 (s, IH), 5.63 (s, 2H), 3.37 (s, 3H), 3.30-3.19 (m, 2H) 
, 3.14 (s, 3H), 2.82-2.78 (m, 2H), 2.62-2.60 (m, IH), 1.91-1.87 (m, IH), 1.71-1.69 

(m, IH), 1.47-1.45 (m, 2H). 
MS (ESI+) 411 (M^+1, 100%) . 
[0177] Wb78] 
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O r2 




F 



[0178] mMMlG 

'h NMR (400 MHz, CD CD) 8 7.47-7.43 (m, IH), 7.22-7.19 (m, 2H), 7.04-7.01 ( 

3 

m, IH), 6.79-6.75 (m, 2H), 6.18-6.15 (m, IH), 6.03 (s, IH), 5.56 (s, 2H), 5.01 (s, 2 
H), 3.73 (s, 3H), 3.47 (s, 3H), 3.40-2.73 (m, 5H), 2.12-1.52 (m, 4H). 
MS (ESI+) 526 (mVi, 100%). 

mmmi7 

NMR (400 MHz, CD OD) 8 7.49-7.43 (m, IH), 7.32-7.27 (m, IH), 7.18-7.15 ( 

3 

m, IH), 7.08-7.03 (m, IH), 5.91 (s, IH), 3.50 (s, 3H), 3.40-3.30 (m, IH), 3.12 (s, 3 
H), 3.11-3.00 (m, 2H), 2.80-2.66 (m, 2H), 2.01-1.92 (m, IH), 1.68-1.59 (m, IH), 1 
.50-1.30 (m, 2H). 
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MS (ESI+) 384 (mVi, 100%). 

NMR (400 MHz, CD OD) 6 8.58-8.56 (m, IH), 8.36-8.33 (m, IH), 8.25-8.17 ( 

3 

m, 2H), 8.12-8.07 (m, IH), 7.90-7.84 (m, IH), 7.46-7.42 (m, IH), 7.05-6.99 (m, 1 
H), 6.27-6.23 (m, IH), 6.13 (s, IH), 5.93 (s, 2H), 5.56 (s, 2H), 3.50 (s, 3H), 3.40-3 
.30 (m, 2H), 3.01-2.92 (m, 2H), 2.89-2.77 (m, IH), 2.10-2.03 (m, IH), 1.92-1.81 ( 
m, IH), 1.75-1.53 (m, 2H). 

MS (ESI+) 547 (M^+1, 100%). 

^H NMR (400 MHz, CD OD) 8 8.04-8.01 (m, 2H), 7.67-7.63 (m, IH), 7.54-7.50 ( 

3 

m, 2H), 7.44-7.40 (m, IH), 7.03-6.98 (m, IH), 6.24-6.20 (m, IH), 6.11 (s, IH), 5.5 
6 (s, 2H), 5.39 (s, 2H), 3.51 (s, 3H), 3.40-3.30 (m, 2H), 3.00-2.91 (m, 2H), 2.85-2. 
79 (m, IH), 2.10-2.02 (m, IH), 1.90-1.80 (m, IH), 1.72-1.53 (m, 2H). 
MS (ESI+) 524 (M^+1, 100%). 

^H NMR (400 MHz, CD OD) 6 7.48-7.44 (m, IH), 7.06-7.01 (m, IH), 6.22-6.19 ( 

3 

m, IH), 6.07 (s, IH), 5.55 (s, 2H), 3.45 (s, 3H), 3.40-3.28 (m, 2H), 3.00-2.92 (m, 2 
H), 2.85-2.77 (m, IH), 2.11-2.01 (m, IH), 1.90-1.81 (m, IH), 1.82-1.53 (m, 2H). 
MS (ESI+) 406 (M^l, 100%). 
[0179] Mb79] 
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mmmzi c(0)nh2 
mmmzz l — ^ r^" 

mmmz3 c(0)och3 

mmm24 c(0)och2CH3 

mmmz5 c(0)N(ch3)2 
o 



immze 



mmmzi 



mmz8 



^"0 



mm 2 9 |sj H~"^ 



HCI 



mmao , j^NH 



o 



mmsz 



mmm33 




^ H 

O 



OH 



NH OH 



OH 



, Vnh ^ 



[0180] MMM21 

NMR (400 MHz, CD OD) 5 7.47-7.43 (m, IH), 7.30-7.17 (m, 2H), 6.49-6.44 ( 

3 

m, IH), 5.69 (s, 2H), 3.57 (s, 3H), 3.30 (s, 3H), 3.18-2.90 (m, 5H), 2.08-1.99 (m, 1 
H), 1.77-1.68 (m, IH), 1.55-1.35 (m, 2H). 
MS (ESI+) 445 (M^l, 59%). 
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NMR (400 MHz, CD OD) 6 7.49-7.42 (m, IH), 7.30-7.21 (m, 2H), 6.58-6.54 ( 

3 

m, IH), 5.76 (s, 2H), 3.29 (s, 3H), 3.10-2.75 (m, 3H), 3.05 (s, 3H), 2.53-2.32 (m, 2 
H), 1.98-1.85 (m, IH), 1.62-1.49 (m, IH), 1.40-1.16 (m, 2H). 
MS (ESI+) 470 (M^+1, 100%). 

mMm23 

^H NMR (400 MHz, CD OD) 8 7.47-7.43 (m, IH), 7.29-7.21 (m, 2H), 6.47-6.43 ( 

3 

m, IH), 5.75 (s, 2H), 3.94 (s, 3H), 3.54 (s, 3H), 3.32 (s, 3H), 3.10-2.81 (m, 4H), 2. 
72-2.62 (m, IH), 1.96-1.89 (m, IH), 1.61-1.54 (m, IH), 1.40-1.25 (m, 2H). 
MS (ESI+) 460 (M*+l, 100%). 

mmm24 

'h NMR (400 MHz, CD OD) 8 7.47-7.44 (m, IH), 7.29-7.17 (m, 2H), 6.47-6.43 ( 

3 

m, IH), 5.79-5.69 (m, 2H), 4.43-4.34 (m, 2H), 3.56 (s, 3H), 3.35 (s, 3H), 3.17-2.7 
2 (m, 5H), 2.07-1.97 (m, IH), 1.72-1.63 (m, IH), 1.48-1.30 (m, 2H), 1.43-1.38 (m, 
3H). 

MS (ESI+) 474 (M^+1, 100%). 

mMm25 

^H NMR (400 MHz, CD OD) 8 7.47-7.44 (m, IH), 7.30-7.20 (m, 2H), 6.56-6.52 ( 

3 

m, IH), 5.72-5.68 (m, 2H), 3.42 (s, 3H), 3.27 (s, 3H), 3.27-3.20 (m, IH), 3.16-3.1 
1 (m, 6H), 2.95-2.85 (m, 3H), 2.08-1.99 (m, IH), 1.76-1.68 (m, IH), 1.50-1.30 (m, 
3H). 

MS (ESI+) 473 (mVi, 100%). 

mmm26 

'H NMR (400 MHz, CD OD) 8 7.46-7.43 (m, IH), 7.30-7.20 (m, 2H), 6.55-6.50 ( 

3 

m, IH), 5.79-5.60 (m, 2H), 3.91-3.62 (m, 8H), 3.40 (s, 3H), 3.27 (s, 3H), 3.27-3.1 
0 (m, IH), 2.97-2.75 (m, 3H), 2.05-1.95 (m, IH), 1.78-1.63 (m, IH), 1.54-1.25 (m, 
3H). 

MS (ESI+) 515 (M^+1, 100%). 
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mmm27 

NMR (400 MHz, CD OD) 6 7.46-7.43 (m, IH), 7.29-7.20 (m, 2H), 6.53-6.48 ( 

3 

m, IH), 5.69 (s, 2H), 3.71-3.59 (m, 4H), 3.50-2.78 (m, 5H), 3.44 (s, 3H), 3.34-3.2 

6 (m, 3H), 2.09-1.93 (m, 5H), 1.78-1.68 (m, IH), 1.65-1.38 (m, 2H). 
MS (ESI+) 499 (M^+1, 100%). 

mMm28 

^H NMR (400 MHz, CD OD) 8 7.39-7.34 (m, IH), 7.22-7.11 (m, 2H), 6.50-6.43 ( 

3 

m, IH), 5.67-5.52 (m, 2H), 4.48-3.80 (m, 4H), 3.55-3.47 (m, 3H), 3.35 (s, 3H), 3.3 
0-3.10 (m, 2H), 2.85-2.11 (m, 5H), 1.69-1.41 (m, 4H). 
MS (ESI+) 485 (M*+l, 100%). 

mmm29 

'h NMR (400 MHz, CDCl ) d 7.39-7.36 (m, IH), 7.21-7.10 (m, 2H), 6.46-6.42 (m, 

3 

IH), 5.69 (d, J= 17 Hz, IH), 5.61 (d, J= 17 Hz, IH), 3.58 (s, 3H), 3.35 (s, 3H), 3.3 
2-3.27 (m, 2H), 3.08-3.03 (m, IH), 2.91-2.83 (m, 2H), 2.78-2.60 (m, 2H), 1.85-1.1 
6 (m, 4H), 1.10-1.02 (m, IH), 0.61-0.56 (m, 2H), 0.31-0.27 (m, 2H). 

MS (ESI+) 499 (M^+1, 100%). 

^H NMR (400 MHz, CDCl ) 5 8.46 (brs, 3H), 7.37-7.33 (m, IH), 7.25-7.10 (m, 2H 

3 

), 6.60 (brs, IH), 6.52-6.42 (m, IH), 5.72-5.50 (m, 2H), 3.56-3.42 (m, IH), 3.49 (s, 
3H), 3.40-3.13 (m, 4H), 3.32 (s, 3H), 2.88-2.72 (m, 2H), 2.12-1.98 (m, IH), 1.96- 
0.99 (m, 15H). 
MS (ESI+) 541 (mVi, 100%). 

mmmsi 

'H NMR (400 MHz, CDCl ) d 8.70-8.33 (brs, 3H), 7.38-7.34 (m, IH), 7.22-7.10 ( 

3 

m, 2H), 6.91-6.77 (brs, IH), 6.43-6.36 (m, IH), 5.74 (d, J= 16 Hz, IH), 5.50 (d, J= 
16 Hz, IH), 4.51 (m, IH), 3.49 (s, 3H), 3.32 (s, 3H), 3.28-3.18 (m, 2H), 2.83-2.74 
(m, 2H), 2.53-2.30 (m, 2H), 2.09-1.90 (m, 3H), 1.81-1.60 (m, 6H). 

MS (ESI+) 499 (M^+1, 100%). 
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MS (ESI+) 519 (M^l, 100%). 

'h NMR (400 MHz, CDCl ) 6 8.43 (brs, 3H), 7.39-7.33 (m, IH), 7.23-7.13 (m, 2H 

3 

), 6.60-6.53 (m, IH), 5.74-5.52 (m, 2H), 4.47-2.53 (m, IIH), 3.50-3.31 (m, 6H), 2. 

20-1.22 (m, 8H). 

MS (ESI+) 529 (M^l, 100%). 

'h NMR (400 MHz, CDCl ) 8 7.40-7.35 (m, IH), 7.21-7.13 (m, 2H), 6.50-6.45 (m, 

3 

IH), 5.78-5.52 (m, 2H), 4.27-4.15 (m, IH), 3.98-3.14 (m, 7H), 3.53-3.49 (m, 3H), 
3.35-3.33 (m, 3H), 2.94-2.82 (m, IH), 2.75-2.65 (m, IH), 2.13-1.38 (m, 8H). 

MS (ESI+) 529 (M^l, 100%). 

^H NMR (400 MHz, CD OD) 8 7.51-7.45 (m, IH), 7.31-7.18 (m, 2H), 7.03 (q, J= 5 

3 

.4 Hz, IH), 6.53-6.45 (m, IH), 5.81-5.65 (m, 2H), 4.69-4.56 (m. IH), 3.57 (s, 3H), 
3.32 (s, 3H), 3.21-2.67 (m, 5H), 2.13-1.82 (m, 3H), 1.80-1.69 (m, IH), 1.67 (d, J= 
5.4 Hz, 3H), 1.66-1.22 (m, lOH). 

MS (ESI+) 616 (M^l, 45%). 
[0181] WbSO] 
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HCI 



C(0)N(CH3)2 
C{0)NHCH3 

^ H 



bl6S#j4l 



42 



..^NH OCH3 



H 

O 



K 

^ N 



O 



[0182] mmmsG 

'h NMR (400 MHz, CDCl ) 8 7.37-7.31 (m, IH), 7.00-6.90 (m, IH), 6.32-6.25 (m, 

3 

IH), 5.63-5.50 (m, 2H), 3.53-3.28 (m, 3H), 3.45-3.33 (m, 6H), 3.28-3.03 (m, 6H), 
2.82-2.65 (m, 2H), 2.21-2.10 (m, IH), 1.81-1.40 (m, 3H). 

MS (ESI+) 491 (M^+1, 100%). 

mmm37 

^H NMR (400 MHz, CDCl ) 8 8.50 (brs, 3H), 7.37-7.31 (m, IH), 6.95-6.85 (m, 2H 

3 

), 6.25-6.18 (m, IH), 5.62 (d, J= 17 Hz, IH), 5.46 (d, J= 17 Hz, IH), 3.58-3.40 (m, 
IH), 3.47 (s, 3H), 3.38-3.20 (m, 2H), 3.32 (s, 3H), 3.01 (s, 3H), 2.82-2.72 (m, 2H) 
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, 2.20-1.41 (m, 4H). 

MS (ESI+) 477(M^+1, 100%). 

'h NMR (400 MHz, CDCl ) 6 8.59 (brs, 3H), 7.38-7.31 (m, IH), 7.02 (brs, IH), 6. 

3 

93-6.87 (m, IH), 6.25-6.13 (m, IH), 5.63 (d, J= 17 Hz, IH), 5.44 (d, J= 17 Hz, IH) 
, 3.61-3.53 (m, IH), 3.45 (s, 3H), 3.31 (s, 3H), 3.38-3.20 (m, 2H), 3.03-2.95 (m, 1 
H), 2.83-2.73 (m, 2H), 2.23-1.62 (m, 4H), 0.93-0.83 (m, 2H), 0.74-0.58 (m, 2H). 

MS (ESI+) 503 (M^+1, 100%). 

^H NMR (400 MHz, CDCl ) 8 8.52 (brs, 3H), 7.41-7.35 (m, IH), 7.00-6.89 (m, IH 

3 

), 6.78 (brs, IH), 6.30-6.16 (m, IH), 5.78-5.62 (m, IH), 5.49-5.38 (m, IH), 3.59-3. 
21 (m, 5H), 3.52 (s, 3H), 3.33 (s, 3H), 2.88-2.71 (m, 2H), 2.21-1.45 (m, 4H), 1.16- 
1.04 (m, IH), 0.65-0.49 (m, 2H), 0.38-0.25 (m, 2H). 
MS (ESI+) 517 (M^+1, 100%). 

'h NMR (400 MHz, CDCl ) 6 8.60 (brs, 3H), 7.41-7.30 (m, IH), 6.96-6.83 (m, IH 

3 

), 6.77 (brs, IH), 6.28-6.10 (m, IH), 5.75-5.33 (m, 2H), 4.59-4.42 (m, IH), 3.49 (s 
, 3H), 3.40-3.19 (m, 2H), 3.33 (s, 3H), 2.84-2.66 (m, 2H), 2.54-2.33 (m, 2H), 2.22 
-1.91 (m, 3H), 1.87-1.50 (m, 6H). 

MS (ESI+) 517 (M^+1, 100%). 

^H NMR (400 MHz, CDCl ) 8 8.50 (brs, 3H), 7.37-7.33 (m, IH), 6.93-6.89 (m, 2H 

3 

), 6.30-6.23 (m, IH), 5.64 (d, J= 17 Hz, IH), 5.45 (d, J= 17 Hz, IH), 3.79-3.58 (m, 
4H), 3.55-3.22 (m, 3H), 3.51 (s, 3H), 3.36 (s, 3H), 3.34 (s, 3H), 2.89-2.69 (m, 2H) 
, 2.18-1.43 (m, 4H). 
MS (ESI+) 521 (M^l, 100%). 

'h NMR (400 MHz, CDCl ) 8 8.57 (brs, 3H), 7.51 (brs, IH), 7.41-7.29 (m, IH), 6. 
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95-6.83 (m, IH), 6.21-6.11 (m, IH), 5.67 (d, J= 17 Hz, IH), 5.44 (d, J= 17 Hz, IH) 
, 4.31-3.97 (m, 2H), 3.51-3.12 (m, 3H), 3.45 (s, 3H), 3.29 (s, 3H), 2.82-2.69 (m, 2 
H), 2.11-1.35 (m, 4H). 

MS (ESI+) 545 (M^l, 100%). 

^H NMR (400 MHz, CD OD) 5 7.49-7.44 (m, IH), 7.08-7.00 (m, IH), 6.29-6.24 ( 

3 

m, IH), 5.64 (d, J= 17 Hz, IH), 5.58 (d, J= 17Hz, IH), 3.57 (s, 3H), 3.30 (s, 3H), 2. 

30-1.25 (m, 23H). 

MS (ESI+) 613 (M^+1, 100%). 

^H NMR (400 MHz, CDCl ) 8 7.38-7.33 (m, IH), 6.97-6.89 (m, IH), 6.33-6.24 (m, 

3 

IH), 5.72-5.49 (m, 2H), 4.00-3.62 (m, 8H), 3.50-3.34 (m, 6H), 3.45-2.62 (m, 5H), 
2.19-1.49 (m, 4H). 
MS (ESI+) 533 (M^+1, 100%). 
[0183] Wb81] 
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mmm46 



3I*S^J47 



,12 



NC o 

CH3 



CH3 



IIMSO CH3 



CH3 



NC 



H 

O 



CH3 



^ H 



;»J49 CH3 



o 



NC 



NC o 

NC^ O 
CH3 ^--^C^ 



N 
H 



■OCH3 



N-CF3 



[0184] mM^U5 

'h NMR (300 MHz, DMSO-d ) 8 8.79 (d, J = 4.0 Hz, IH), 8.04 (brs, 3H), 7.88 (d, 

6 

J = 7.5 Hz, IH), 7.60 (t, J = 7.7 Hz, IH), 7.46 (t, J = 7.5 Hz, IH), 6.62 (d, J = 7.5 
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Hz, IH), 5.69 (d, J = 16.3 Hz, IH), 5.59 (d, J = 16.3 Hz, IH), 3.36 (s, 3H), 3.24-3. 
19 (m, IH), 3.15 (s, 3H), 2.94-2.73 (m, 4H), 1.92-1.90 (m, IH), 1.70-1.67 (m, IH), 
1.46-1.23 (m, 3H), 0.74-0.68 (m, 2H), 0.58-0.53 (m, 2H). 

MS (ESI+) 476 (M^l, 100%). 

^H NMR (300 MHz, DMSO-d ) 5 8.96 (d, J = 7.5 Hz, IH), 7.99 (brs, 3H), 7.90-7.8 

6 

7 (m, IH), 7.61 (m, IH), 7.45 (t, J = 7.4 Hz, IH), 6.62 (d, J = 7.7 Hz, IH), 5.70 (d, 
J = 16.5 Hz, IH), 5.59 (d, J = 16.5 Hz, IH), 4.39-4.31 (m, IH), 3.37 (s, 3H), 3.26- 
3.19 (m, IH), 3.15 (s, 3H), 2.92-2.83 (m, 3H), 2.26-2.23 (m, 2H), 2.03-1.87 (m, 3 
H), 1.74-1.62 (m, 3H), 1.42-1.23 (m, 3H). 
MS (ESI+) 490(M*+1, 100%). 

mMm47 

'h NMR (400 MHz, CD OD) 8 7.76-7.73 (m, IH), 7.57-7.52 (m, IH), 7.44-7.38 ( 

3 

m, IH), 6.76-6.72 (m, IH), 5.81 (d, J= 17 Hz, IH), 5.73 (d, J= 17 Hz, IH), 3.60-3. 
53 (m, 4H), 3.53 (s, 3H), 3.38 (s, 3H), 3.28 (s, 3H), 3.14-3.11 (m, IH), 2.92-2.85 ( 
m, 2H), 2.76-2.68 (m, 2H), 1.99-1.84 (m, IH), 1.78-1.59 (m, IH), 1.51-1.13 (m, 2 
H). 

MS (ESI+) 494 (M^l, 100%). 

mMm48 

'H NMR (400 MHz, CD OD) 8 5.16-5.01 (m, 2H), 3.47-3.41 (m, 2H), 3.44 (s, 3H) 

3 

, 3.34 (s, 3H), 3.29-3.22 (m, IH), 3.12-3.03 (m, 2H), 2.94-2.87 (m, IH), 2.17-1.77 
(m, 3H), 1.77-1.73 (m, 3H), 1.64-1.50 (m, IH), 0.87-0.79 (m, 2H), 0.64-0.58 (m, 
2H). 

MS (ESI+) 413 (M^+1, 100%). 

^H NMR (400 MHz, CD OD) 8 5.15-5.02 (m, 2H), 3.60-3.52 (m, 4H), 3.48-3.06 ( 

3 

m, 5H), 3.47 (s, 3H), 3.37 (s, 3H), 3.34 (s, 3H), 2.14-2.05 (m, IH), 1.96-1.78 (m, 3 
H), 1.76-1.73 (m, 3H), 1.66-1.55 (m, IH). 
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MS (ESI+) 431 (mVi, 100%). 

NMR (400 MHz, CD OD) 6 7.80-7.75 (m, IH), 7.60-7.53 (m, IH), 7.47-7.41 ( 

3 

m, IH), 6.83-6.78 (m, IH), 5.87 (d, J= 17 Hz, IH), 5.73 (d, J= 17 Hz, IH), 4.21-4. 
07 (m, 2H), 3.47 (s, 3H), 3.30 (s, 3H), 3.25-2.76 (m, 5H), 2.11-1.98 (m, IH), 1.78- 
1.35 (m, 3H). 

MS (ESI+) 518 (M^l, 100%). 

'h NMR (400 MHz, CD OD) 8 7.90-7.86 (m, IH), 7.26-7.19 (m, IH), 6.59-6.55 ( 

3 

m, IH), 5.84 (d, J= 17 Hz, IH), 5.73 (d, J= 17 Hz, IH), 3.65-3.55 (m, 4H), 3.53 (s, 
3H), 3.41 (s, 3H), 3.37 (s, 3H), 3.14-2.76 (m, 5H), 2.11-2.01 (m, IH), 1.81-1.71 ( 
m, IH), 1.61-1.38 (m, 2H). 
MS (ESI+) 512 (M^+1, 100%). 

mMm52 

^H NMR (400 MHz, CD OD) 6 7.92-7.85 (m, IH), 7.27-7.20 (m, IH), 6.60-6.53 ( 

3 

m, IH), 5.87 (d, J= 17 Hz, IH), 5.74 (d, J= 17 Hz, IH), 4.23-4.10 (m, 2H), 3.49 (s, 
3H), 3.40-2.82 (m, 5H), 3.30 (s, 3H), 2.12-2.02 (m, IH), 1.71-1.37 (m, 3H). 
MS (ESI+) 536 (M^l, 100%). 
[0185] Wb82] 
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O r2 




[0186] mMm53 

NMR (300 MHz, DMSO-d ) 5 8.15 (bs, 3H), 7.51-7.48 (m, IH), 7.32-7.21 (m, 

6 

2H), 6.43 (d, J = 6.8 Hz, IH), 5.63 (d, J = 16.6 Hz, IH), 5.55 (d, J = 16.6 Hz, IH), 
3.66 (s, 3H), 3.36-3.16 (m, 2H), 3.16 (s, 3H), 2.96-2.72 (m, 3H), 1.92-1.90 (m, IH 
), 1.62-1.60 (m, IH), 1.25-1.22 (m, 2H). 
MS (ESI+) 436(M^+1, 100%). 

^H NMR (300 MHz, DMSO-d ) 6 8.18 (bs, 3H), 7.87 (d, J = 6.8 Hz, IH), 7.60 (t, J 

6 

= 7.5 Hz, IH), 7.44 (d, J = 7.5 Hz, IH), 6.78-6.76 (m, IH), 5.74 (d, J = 16.4 Hz, 1 
H), 5.63 (d, J = 16.4 Hz, IH), 3.64 (s, 3H), 3.22-3.18 (m, 2H), 3.15 (s, 3H), 3.01-2 
.95 (m, 2H), 2.68-2.66 (m, IH), 1.96-1.92 (m, IH), 1.63-1.61 (m, IH), 1.41-1.32 ( 
m, 2H). 

MS (ESI+) 427(M*+1, 100%). 
[0187] [^k83] 
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NH2 





r3 






^N(CH3)2 


2 HCI 


3IWJ56 


CH2OCH3 


HCI 




Br 


CF3CO2H 




F 


CF3CO2H 


SIM 59 


CH3 


HCI 


mmmeo 


CHO 


CF3CO2H 




CH3C(0) 


CF3CO2H 


mmm62 


|-^-OMe 


CF3CO2H 



[0188] mmm55 

'H NMR (300 MHz, DMSO-d) 8 10.01-9.87 (m, IH), 8.35-8.17 (m, 3H), 7.51 (d, 

6 

J = 7.7 Hz, IH), 7.32-7.18 (m, 2H), 6.34-6.21 (m, IH), 5.65-5.56 (m, 2H), 4.42-4. 
26 (m, 2H), 3.67 (s, 3H), 3.55-3.36 (m, 2H), 3.15 (s, 3H), 2.91-2.60 (m, 3H), 2.79 ( 
s, 6H), 2.01-1.49 (m, 4H). 

MS (ESI+) 458(M^+1, 56%). 

^H NMR (300 MHz, DMSO-d ) 8 8.12 (brs, 3H), 7.49 (d, J = 7.5 Hz, IH), 7.31-7.2 

6 

2 (m, 2H), 6.31-6.28 (m, IH), 5.63-5.53 (m, 2H), 4.55-4.51 (m, 2H), 3.70 (s, 3H), 
3.65 (s, 3H), 3.50-3.47 (m, IH), 3.17 (s, 3H), 3.08-3.05 (m, IH), 2.79-2.75 (m, 3H 
), 1.94-1.91 (m, IH), 1.56-1.35 (m, 3H). 
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MS (ESI+) 446 (mVi, 10%). 

NMR (300 MHz, CDCl ) 5 9.25 (brs, 3H), 7.44-7.36 (m, IH), 7.18-7.04 (m, 2H 

3 

), 6.44-6.39 (m, IH), 5.68 (s, 2H), 3.83 (s, 3H), 3.46-3.60 (m, IH), 3.37 (s, 3H), 3. 
22-3.04 (m, 3H), 2.70-2.64 (m, IH), 2.12-1.94 (m, IH), 1.68-1.42 (m, 3H). 
MS (ESI+) 482(M^+1, 48%). 

'h NMR (300 MHz, CDCl ) 6 7.40-7.37 (m, IH), 7.20-7.16 (m, 2H), 6.51-6.48 (m, 

3 

IH), 5.79 (d, J = 16.5 Hz, IH), 5.57 (d, J = 16.5 Hz, IH), 3.62 (s, 3H), 3.46-3.44 ( 
m, IH), 3.37 (s, 3H), 3.34-3.32 (m, IH), 3.14-3.09 (m, IH), 2.87-2.85 (m, 2H), 1.8 
6-1.62 (m, 4H). 

MS (ESI+) 420(M^+1, 61%). 

^H NMR (300 MHz, DMSO-d ) 8 8.07 (brs, 3H), 7.50-7.47 (m, IH), 7.29-7.19 (m, 

6 

2H), 6.30-6.28 (m, IH), 5.58 (d, J = 16.1 Hz, IH), 5.49 (d, J = 16.1 Hz, IH), 3.61 
(s, 3H), 3.16 (s, 3H), 3.07-3.04 (m, 2H), 2.91-2.65 (m, 3H), 2.31 (s, 3H), 1.93-1.9 
0 (m, IH), 1.57-1.54 (m, IH), 1.25-1.15 (m, 2H). 
MS (ESI+) 416(M^+1, 100%). 

'H NMR (300 MHz, CDCl) 6 10.12 (s, IH), 7.51 (brs, 3H), 7.38-7.35 (m, IH), 7.2 

3 

4-7.11 (m, 2H), 6.44 (d, J = 6.2 Hz, IH), 5.73-5.69 (m, 2H), 3.79 (s, 3H), 3.49-3.4 
4 (m, IH), 3.39 (s, 3H), 3.23-3.20 (m, IH), 3.03-2.78 (m, 3H), 1.90-1.55 (m, 4H). 
MS (ESI+) 430(M*+1, 85%). 

'h NMR (300 MHz, CDCl ) 6 7.91 (brs, 3H), 7.39-7.36 (m, IH), 7.21-7.13 (m, 2H 

3 

), 6.38 (d, J = 7.5 Hz, IH), 5.70 (s, 2H), 3.44 (s, 3H), 3.37 (s, 3H), 3.31-3.27 (m, 1 
H), 3.20-3.17 (m, 2H), 3.06-2.94 (m, 2H), 2.53 (s, 3H), 2.15-1.85 (m, 2H), 1.65-1. 
54 (m, 2H). 
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MS (ESI+) 444 (mVi, 100%). 

mMm62 

NMR (300 MHz, CDCl ) 5 7.38-7.36 (m, IH), 7.26-7.19 (m, 4H), 6.96-6.89 (m, 

3 

2H), 6.52-6.49 (m, IH), 6.66-5.52 (m, 2H), 3.84 (s, 3H), 3.39 (s, 3H), 3.19-3.15 ( 
m, IH), 3.09 (s, 3H), 3.04-2.46 (m, 4H), 1.80-1.40 (m, 4H). 
MS (ESI+) 508(M^+1, 100%). 
[0189] Mb84] 




[0190] MMMes 

'h NMR (300 MHz, DMSO-d ) 8 8.33 (s, IH), 8.31 (brs, 3H), 7.50 (d, J = 6.6 Hz, 

6 

IH), 7.33-7.21 (m, 2H), 6.49 (d, J = 6.6 Hz, IH), 5.64 (d, J = 17.0 Hz, IH), 5.56 (d 
, J = 17.0 Hz, IH), 3.56-3.54 (m, IH), 3.42 (s, 3H), 3.26-3.19 (m, IH), 3.08-2.87 ( 
m, 3H), 1.96-1.93 (m, IH), 1.75-1.72 (m, IH), 1.52-1.43 (m, 2H). 

MS (ESI+) 397(M^+1, 100%). 

^H NMR (300 MHz, DMSO-d ) 8 8.40 (s, IH), 8.21 (brs, 3H), 7.58-7.53 (m, IH), 
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7.20-7.13 (m, IH), 6.19 (s, IH), 6.05-6.01 (m, IH), 5.60 (d, J = 16.8 Hz, IH), 5.52 
(d, J = 16.8 Hz, IH), 3.42 (s, 3H), 3.31-3.16 (m, 2H), 2.91-2.84 (m, 2H), 2.73-2.6 
7 (m, IH), 1.92-1.79 (m, 2H), 1.55-1.47 (m, 2H). 

MS (ESI+) 390 (M^l, 100%). 

^H NMR (300 MHz, DMSO-d ) 5 8.28 (brs, 4H), 7.57-7.52 (m, IH), 7.19-7.12 (m, 

6 

IH), 6.14-6.09 (m, IH), 5.60 (d, J = 17.0 Hz, IH), 5.53 (d, J = 17.0 Hz, IH), 3.42 
(s, 3H), 3.23-3.21 (m, IH), 3.01 (s, 3H), 3.00 (s, 3H), 2.96-2.94 (m, 2H), 2.79-2.7 
6 (m, 2H), 1.90-1.88 (m, IH), 1.70-1.67 (m, IH), 1.35-1.30 (m, 2H). 
MS (ESI+) 461 (M*+l, 100%) . 
^ife^ll66 

'h NMR (300 MHz, DMSO-d ) 8 8.23 (s, IH), 8.19 (brs, 3H), 7.58-7.53 (m, IH), 

6 

7.20-7.13 (m, IH), 6.19-6.15 (m, IH), 5.56 (s, 2H), 3.69-3.55 (m, 6H), 3.48-3.41 ( 
m, 2H), 3.41 (s, 3H), 3.22-3.17 (m, IH), 3.00-2.96 (m, 2H), 2.81-2.79 (m, 2H), 1.9 
0-1.88 (m, IH), 1.69-1.67 (m, IH), 1.35-1.33 (m, 2H). 

MS (ESI+) 503(M^+1, 100%). 
[0191] Mb85] 




CF3CO2H 



S02Me 
C(0)NH2 
CN 
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[0192] MMmeT 

NMR (300 MHz, DMSO-d ) 8 8.02 (brs, 3H), 7.61-7.56 (m, IH), 7.24-7.18 (m, 

6 

IH), 6.65-6.61 (m, IH), 5.55 (s, 2H), 3.69 (s, 3H), 3.64 (s, 3H), 3.53-3.50 (m, IH) 
, 3.27-3.17 (m, 2H), 3.08-3.03 (m, IH), 2.96-2.93 (m, IH), 1.97-1.95 (m, IH), 1.7 
8-1.75 (m, IH), 1.49-1.45 (m, 2H). 
MS (ESI+) 493(M^+1, 100%). 

'h NMR (300 MHz, DMSO-d ) 8 8.34 (s, IH), 8.21 (s, IH), 7.99 (brs, 3H), 7.61-7 

6 

.56 (m, IH), 7.25-7.17 (m, IH), 6.48-6.44 (m, IH), 5.54 (s, 2H), 3.54-3.51 (m, IH) 
, 3.42 (s, 3H), 3.27-3.21 (m, 2H), 3.11-3.07 (m, IH), 2.97-2.94 (m, IH), 1.97-1.95 
(m, IH), 1.79-1.77 (m, IH), 1.51-1.47 (m, 2H). 

MS (ESI+) 458(M^+1, 100%). 

^H NMR (300 MHz, DMSO-d) 8 8.03 (brs, 3H), 7.61-7.55 (m, IH), 7.24-7.17 (m, 

6 

IH), 6.54-6.50 (m, IH), 5.54 (s, 2H), 3.59 (s, 3H), 3.55-3.53 (m, IH), 3.29-3.22 ( 
m, 2H), 3.12-3.08 (m, IH), 2.95-2.93 (m, IH), 1.96-1.94 (m, IH), 1.79-1.77 (m, 1 
H), 1.49-1.47 (m, 2H). 
MS (ESI+) 440(M^+1, 100%). 
[0193] mMMTO 

6-[(3S)-3-T5/t°^yv?^-l-^/V]-5-(2-i^na-5-:7/V::^n^>-v?/k)-l,3-i/^^/V 
-2,4-v^;^dey-2,3,4,5-7^h7tKn-lH-t°nn[3,2-d]t°y5:v?^-7-;^//VJi^'^h!;/^ M 

mm. 

[0194] [>fb;86] 
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MS (ESI+) 445 (mVi, 100%). 
[0195] mMMTl 

6-[(3R)-3-T5:yt°^yi^^-l-^/V]-5-(2-i^nn^^i^/V)-l,3-i^^^/W2,4-i^:^=3r 

y-2,3,4,5-^h^tKn-lH-t°ni3[3,2-d]fc°y5:v?^-7-;i;/V7}^Vli -ThV^J^^m. 
[0196] [^b87] 




p<^/V6-[(3R)-3-T5:/t''^yi;^^-l-^/V]-5-(2-:^'aa^>-i;?/V)-l,3-i^p<^/V-2,4 
-i;^;^=ary-2,3,4,5-7^h^tKi3-lH-fc°i3i3[3,2-d]t°y5i;?:/-7-:^/V)e^'=ari/W 
:S (53 mg)\ZlN7Kmit~i-hV^J>>7i<.MMl ml), /Hi ml), ^h7tKn:77>^(l 

ml)^;(jPx.-C80t:-e3^r^»#b/Co SJi£^^lg^25°CtC^^b. ^^;!]Px.-Cg^^3^^ 

'h NMR (400 MHz, CDCl ) 6 ppm 7.41-7.38 (m, IH), 7.22-7.13 (m, 2H), 6.42-6.3 

3 

8 (m, IH), 5.67 (d, J= 17 Hz, IH), 5.58 (d, J= 17 Hz, IH), 3.65 (s, 3H), 3.27 (s, 3H) 
, 3.20-3.13 (m, IH), 3.05-2.95 (m, IH), 2.93-2.85 (m, IH), 2.83-2.75 (m, IH), 2.6 
4-2.54 (m, IH), 1.83-1.73 (m, IH), 1.64-1.52 (m, IH), 1.40-1.25 (m, 2H). 

MS (ESI+) 445 (M^+1, 100%). 

[0197] mmMimm<Djfmi^m^. M}^^ir^i[:^m^^hmmm72(Dj[:^iii^^^)^vtio 

[0198] mMM72 

^^/V3-T^y-5-[(3R)-3-T5:/t:°^yi;^>'-l-^/V]-l-(2-i>'aa^:yi:;?/V)-4-iXTy 
[0199] [^b88] 
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EtO 




H2N 



CN 'NHBoc 
MS (ESI+) 402 (M^l, 100%). 
[0200] mMM73 

6-[(3R)-(3-T5/t°^y>^^-l-^/V)-5-(2-i^nn^>-i//V)-7-tKti^^>-l,3-i^7«^ 
/V-lH-t°ac2[3,2-d]t°y5:i^:x-2,4(3H,5H)->^;^^ hVy/^:ty^W^^M 
[0201] [>fb89] 





\ ^ CF3CO2H 
NH2 

'NHBoc 

tert-:r5^/V{(3R)-l-[5-(2-i^nn^>'v?/V)-7-fcKndrv'-l,3-i^^^/V-2,4-^^ 

y-2,3,4,5-^h^tKn-lH-t°i:ii3[3,2-d]t°y^v?>'-6-^/^]fc°^yv'^-3-^/H;i7/W^ 

NMR (300 MHz, DMSO-d ) 8 ppm 8.27 (s, IH), 7.90 (brs, 3H), 7.49-7.45 (m, 1 

6 

H), 7.28-7.18 (m, 2H), 6.29-6.26 (m, IH), 5.48 (s, 2H), 3.60 (s, 3H), 3.18-3.08 (m, 
2H), 3.14 (s, 3H), 2.98-2.72 (m, 3H), 1.87-1.85 (m, IH), 1.66-1.64 (m, IH), 1.33- 
1.31 (m, 2H). 

MS (ESI+) 418(M*+1, 100%). 
[0202] mMM74 

y^^/V 6-[(3R)-3-T5:yt°^yv?>'-l-'l'/V]-5-(2-i5^nn-5-:7/^:^ti^:yv?/V)-7-v^ 
Ty-4-:^=¥y-4,5-i^fcKn-3H-fc°nn[3,2-d]t°y5i^>'-2-;&/VJi^'=arv'l^— h 
[0203] [^t:90] 
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(2-i^nn-5-:7/v:;^n^^i:;?/V)-4-:yTy-lH-t°n— /W2-;^/V;iJ^'^->l/— h(104 mg) 

ox:xnmf^imm¥ut.o m.)^Mm%:wmkm^. ^vixi:^;vj>.^i)w^xmm^t:. 
mm^timw-^^m^^^txm.m(Dm.^m\:.^m{iQi mg)^#fco 

MS (ESI+) 459(M^+l, 13%). 

[0204] mmmiwdM(D:^mzim^^ n)^sir^i\:,^mt^h'mmm75—7Q(Dit-^m^^^ 

[0205] ^ife^[|75 

6-[(3R)-3-T5:/fc°^yi^>^-l-yl]-5-(2-^i:ii:i^>'i^/V)-7-p<h^v^-l,3-v^p<^/V-lH 
-fc°nn[3,2-d]t°y5:-:;^>'-2,4(3H,5H)->^:^^^ VV^/V:tvi^^M. 
[0206] [^b91] 




'H NMR (300 MHz, CDCl ) 6 ppm 7.40-7.37 (m, IH), 7.22-7.12 (m, 2H), 6.39-6.3 

3 

6 (m, IH), 5.84 (d, J = 17.4 Hz, IH), 5.49 (d, J = 17.4 Hz, IH), 3.77 (s, 3H), 3.70 ( 
s, 3H), 3.42-3.33 (m, 2H), 3.37 (s, 3H), 3.13-3.10 (m, IH), 2.96-2.88 (m, 2H), 1.8 
7-1.64 (m, 4H). 
MS (ESI+) 432 (M^+1, 100%) . 
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6-[(3R)-3-T5:yt°^yv?>'-l--f7V]-5-(2-i?nn-5-:7/V:;rn^^v?7V)-2,3-v?^^7V 
-4-:^=¥y-4,5-i^tKn-3H-fc°nn[3,2-d]fc°y5:v?:/-7-;^/V:!K::^by/V 
[0207] Wb92] 

CN NHBoc CN NH2 

'H NMR (300 MHz, DMSO-d) 5 8.27 (brs, 3H), 7.57-7.53 (m, IH), 7.21-7.14 (m, 

6 

IH), 6.39-6.34 (m, IH), 5.54 (d, J = 17.4 Hz, IH), 5.48 (d, J = 17.4 Hz, IH), 3.47 
-3.44 (m, IH), 3.40 (s, 3H), 3.25-3.15 (m, 2H), 3.05-3.01 (m, IH), 2.94-2.87 (m, 1 

H), 2.53 (s, 3H), 1.94-1.92 (m, IH), 1.79-1.77 (m, IH), 1.52-1.48 (m, 2H). 
MS (ESI+) 429 (mVi, 100%). 

[0208] m^mi 

[0209] [^b93] 



NC CN 



NC^ ^CN 

BocHN, 



O 



\y;^(^^;V=^^):^^\^ly\:txi/<l^-J:=:.Y^);vm g). (R)-tert-3->^'^/Vfc°-<y v^^-3 

-^/v;(77wv— Kii-8 g)(D3^^y— 7H350 mi)^?^^80'C-e3^rait#u. Wl^^ 

^H NMR (400 MHz, CDCl ) 8 ppm 4.60-4.48 (m, IH), 4.18-4.03 (m, IH), 3.94-3.8 

3 

0 (m.lH), 3.77-3.61 (m, IH), 3.59-3.35 (m, 2H), 2.61 (s, 3H), 2.12-2.00 (m, IH), 1 
.98-1.86 (m, IH), 1.82-1.68 (m, IH), 1.68-1.50 (m, IH), 1.46 (s, 9H). 
MS (ESI+) 323 (M^+1, 40%). 
[0210] ##^[12 
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3-T5:y-54(3R)-3-[(tert-:/h=¥v';^7V^^^/V)T5:y]t°^y>^>'-l--l'7V}-l-(2 

[0211] Wb94] 

NC^ ^CN NC^ ^CN 



BocHN 




^— b(15 g)0^y:/n/-?y— M28 mimm^. 2-^titi^^^i:^/VTV^(1.7 mD^MK. 
XljamM'dtL-fCo 5B#rHm. 2-^nn^>'i;^/VT^^(2.8 ml)^*P;tT$^>t^lO0#rH^;!jp 

^u^h^'^y'^—<.^^^i^/mm^^/i^= 5/i~i/i)(;ij;«9mMMbfco 

J^:^^#J(9.82 g)^Tirh^(90 ml)f;i^;i^L. ^^;(7y'>A(6.2 g), y^u^mm^^M 
1.5 mi)^;!jpx.T60t:-e3U#r^^t#b/co SJ^;^lg^25°Ct;iJ^^L. 7K^;!jPx.Tg^^ 

iPm. 7kmit^hV^M60%. 780 mg)^;!jPx.. Jc:25°C(C#ab/^;J»5^,i0tF^^# 

^:7^— (-.dri^WB^^:^^/^= 2/l~l/l){c:j;t9)»Mi-^-^-C\ ^ffi(D^k'^i^(2. 
7 g)^efeT^/V:7x^tbT#fCo 
MS (ESI+) 502 (M^+1, 100%). 
[0212] ##^[13 

tert->^'^/H(3R)-l-[5-(2-i5^i:in^:/>'/V)-7-v'Ty-3-^^/V-2-C?<^7V^:^)-4-:^ 
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dry-4,5-v^tKn-3H-t°nn[3,2-d]t°y5:i^^-6-^/V]t°^yv^>'-3--f7H:^7WV— h 
[0213] Mb95] 




^^#IS^T^ ^^/^3-T^y-5^(3R)-3-[(tert-:7>=3riy;^/V^'^/^)T^y]t°^y 

i^:y-i-^/vhi-(2-i^viu^:yi^/v)-4-iyTy-m-\i°vi^/v-2-:ij/v:^^^^ (260 

mg)(Dt°y v?^^m(2.5 ml)t^^^/Wy^:^^>T^— h (71 ^ 1) , IMm:^V^MU3 m 
^(2.5 ml)^;?IPx.TO'C(C?^*|JU 3'>^t;p<^/V(65 l)^MTb-C25t:{ei#?aLT4^ 

m^yv:fy^/v:fy9J>^^^^hy9y-(— (-^=3r1^w@^^^^/v=5/l~l/l) -ewMb 

X^mm(D^h^m (250 mg)^#/Co 

'h NMR (400 MHz, CDCl ) 6 7.41-7.36 (m, IH), 7.23-7.08 (m, 2H), 6.49-6.40 (m, 

3 

IH), 5.71 (d, J= 17.0 Hz, IH), 5.61 (d, J= 17.0 Hz, IH), 3.80-3.69 (m, IH), 3.52 (s 
, 3H), 3.50-3.42 (m, IH), 3.04-2.91 (m, 3H), 2.68 (s, 3H), 1.88-1.76 (m, IH), 1.74 
-1.50 (m, 3H), 1.42 (s, 9H). 

MS (ESI+) 543 (M^+1, 100%). 
[0214] ##^[|4 

tert->^'^/V{(3R)-l-[5-(2-i?'na^^i;^/V)-7-iXTy-3-^^/V-2-C?<^/l^;^/V>!}^— /V' 
)-4-:^^y-4,5-S^tKi3-3H-t°aa[3,2-d]fc°y5i;?^^-6-^/V]t:°^y:^>'-3-^/H;&/V 

[0215] [^b96] 
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CI. 



O 



N > O I II />-N > 



CN NHBoc "O CN NHBoc 

tert-:/'^7H(3R)-l-[5-(2-^tin^:Xv?/V-)-7-v'Ty-3-^^/V-2-C?<^/V^;^)-4- 
:^^y-4,5->'tKi:i-3H-t°nn[3,2-cl]t°y5v'^-6-'Y/V]t°^yv'^-3-^7H;^/W^^ 
— h(230 nig)(D^i57y— M2 ml). @^^(0.7 ml). ^(0.25 ^m.-^'^Wi^^^-y-^f^T^yW. 
'^hy'?i^-2;^Cfpi^(139 mg)^;(jPx.T50'Cl;i#?ab. 30%jii^^b^^;!K(0.29 ml)^ 

^Mi-S^i:'e^S<^^t:'^i^(230 mg)^ S-feHf^^L-C^tfCo 
MS (ESI+) 575 (M^+1, 46%). 
[0216] ##^[15 

tert-:/^/H(3R)-l-[5-(2-i>'t2n^^^i:;?/V)-7-iXTy-2-tKn^:>'-3-p<^/V-4-;^-^ 
y-4,5-v^tKn-3H-t;°nn[3,2-d]t°y5:S^:/-6-'Y/Ht;°^yv'>--3--t'/H;&/W^7<— h 
[0217] [^b97] 

CK CI 





HO 



tert-:/^7V {(3R)-l-[5-(2-yi:iti^^v'7V)-7-iyTy-3-y^/V-2-0<^/V^/V^^ 
/^)-4-:^dry-4,5-v?tKn-3H-t°i:in[3,2-d]t°y5:v^>^-6-^/V]fc°-^yv^ 
/W^^— hClOO mg)<D3^i5^y— Ml ml)^|^(;ilN;^<^>fb^hy!^-tv(l ml)^ilBx.-C. 80 

= l/l)(;ij:«9)^3^«^i!-eifeS(D^k^i^(81mg)^&fe@^^L-C#fCo 
MS (ESI+) 513 (M^l, 40%). 
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[0218] 0^m6 

tert->^'^/H(3R)-l-[5-(2-i5^nn^>-i^/V)-7-v'T7-l,3-i^p<^/V-24-v^^i-=3fy-2,3 
,4,5-7"h^tKn-lH-fc°nn[3,2-d]t°y5i^^-6---r/V]t°^yv?>'-3-^/H;!&/W^p«— h 
[0219] [it98] 



tert-:/^/H(3R)-l-[5-(2-^nn^>^i;?/V)-7-i/Ty-2-tKndrv'-3-^^/V-4-:^-=ar 
y-4,5->^t Kn-3H-t°n n [3 ,2-d] t°y 5: v?^-6-^/V] t°^lJ v^>--3-^/H;;&/W^7<— h(l 
.3 g)(DN, N-v?p<^/V7}N/V-i^T5:K^|gti^^;^y'>A(700 mg), 3T^7^b^^7H0.34 ml) 

\.fz.o #^tbfcaS^v^y;^^V^;^^^^l=^-^^^^^:7^^(^^i^WI^^^^/^= 1/ 

NMR (400 MHz, CDCl ) 6 7.42-7.38 (m, IH), 7.25-7.13 (m, 2H), 6.56-6.48 (m, 

3 

IH), 5.69 (d, J = 16.5 Hz, IH), 5.59 (d, J = 16.5 Hz, IH), 3.76 (s, 3H), 3.75-3.65 ( 
m, IH), 3.50-3.41 (m, IH), 3.35 (s, 3H), 3.01-2.84 (m, 3H), 1.89-1.78 (m, IH), 1.6 
9-1.45 (m, 3H), 1.42 (s, 9H). 
MS (ESI+) 527 (mVi, 100%). 



N-(l-{(3R)-3-[(tert-:7>dri/;f77V7Kc:^7V)T5:7]t°^yi^>'-l--l'/V}-2,2-v'i 




[0220] ##^!|7 



[0221] [^b99] 
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^— b(1.3 g)(D3ii5'7— /H30 mdrnWi^. i/yv'^p<^/V^;^7^/VJ^^J^(3.3 g). h]):^ 

^hicimmMmm^ML^tco R)t^mm^25°cK}^m^. mfu^m7kmi-hv^j>^7K^ 
we^^^^/v^ 3/i~i/i)ic:j;<9*t3K-r§^^T\ mm(Dit^m{3&o mg)^efeT 

'h NMR (400 MHz, CDCl ) 6 5.76 (brs, IH), 4.58 (brd, IH), 4.27 (q, J= 7.1 Hz, 2 

3 

H), 4.15 (dd, J= 1.0, 5.2 Hz, 2H), 3.84-3.79 (m, IH), 3.69-3.58 (m, 2H), 3.40-3.30 
(m, IH), 3.28-3.18 (m, IH), 2.05-1.95 (m, IH), 1.89-1.79 (m, IH), 1.74-1.63 (m, 

IH), 1.60-1.49 (m, IH), 1.45 (s, 9H) 1.32 (t, J= 7.1 Hz, 3H). 
MS (ESI+) 378 (M^+1, 10%). 
[0222] ##^J8 

;v)-n-(2.-^n u^^^i:^;vW^)lyly rc^/krc;^7^/V 
[0223] [^blOO] 



N-(l-{(3R)-3-[(te^t->'>=ariy;^;/V)^^'::^/V)T^y]t''^yi;?^-l-^/V^2,2-^;^iXTylf 
rc^/Vrcv?>7^/V(300 mg), 2-i>'nn^>'v?/Vy^'r23:K(0.15 ml), 
'^'i^OSO mg)(DTirh:/(4 m\)mi^^2Z°CX2Am^MW\.f^o ^Jt^^m^T^^^-hW^X 

mk=^^/vxmm^. ^mm^^w^xmwi^. mmi-Y^^^j>sxm.m^. sm. m 

5/i--i/i)xmmir^^ticxmm(D^[:^m340 mg)^ a^T^/v:7r:^t\^xn 




BocHN 




COaEt 
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MS (ESI+) 502 (mVi, 25%). 
[0224] ##^J9 

-^nci^^i//k)-4-v/Ty-lH-t°n— /v-2-;^;/v^^^->i^— h 
[0225] [^blOl] 



BocHN 




N-(l4(3R)-3-[(tert-:/hdr^>;^/V7K:::^/V)T5:/]t°^yi^>'-l-^/H-2,2-v?v'Tyif 
^/V)-N-(2-i^t2n^^^i;?/V)iJ^IJi/^^ rc^/Va^><L-7^/H320 mg)®7^b^fcKti:7^:/(5 
ml)^?S^0'Ct^?^^L. 7i<.mit'rhV^M33 mg)^lJ\\K.. 25t:(cl#?aL/^^S^>i^^ 

^i^OOO mg)^#fCo 

NMR (400 MHz, CDCl ) 6 7.40-7.35 (m, IH), 7.21-7.09 (m, 2H), 6.57-6.49 (m, 

3 

IH), 5.47-5.30 (m, 2H), 4.07 (q, J = 7.0 Hz, 2H), 3.76-3.64 (m, IH), 3.40-3.30 (m 
, IH), 3.00-2.82 (m, 3H), 1.87-1.74 (m, IH), 1.72-1.46 (m, 3H), 1.41 (s, 9H), 1.07 
(t, J= 7.0 Hz, 3H). 

MS (ESI+) 502 (M^+1, 29%). 
[0226] 0^miO 

tert-:f^/V [(3R)-l-(l,3->^p<^/V'-2,4-v':^^y-2,3,4,5--7^h^fcKti-lH-fc°nn[3,2 

-d]fc''y5v?^-6--f/v)t°-<yv?>'-3--r/v];^/w^^— h 

[0227] [jbl02] 
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)K^AT. tert-y^'^M(3R)-l-[5-(2-i^nn^>';^/V)-7-:yT7-l,3-:^7«^/W2,4-i^ 
:^^y-2,3,4,5-7^h7tKn-lH-t°rii:i[3,2-d]t°y5:i/>--6-^/V]t°^y>?>'-3-^/H^ 
h(300 mg)t^7K(2 ml). ^g«^(4 ml)^;!jPx.-C. UOX^X^Wl^fCo Smm^. 0 

i?-^(5 ml). m^mmTi^m-rhv^j^^TKmrniB mi)^;Dpx.T. m^xsmmmwvttio 
Rstsmmi^yK^Mx.x^ ^vi\:i:^/uj>.xmmu mmm^maikm.7Kxm^^^. m 

-c^Mb. ^^•^>'xm^'r^^tx\ mm<Dit^m2oo mg)^^^^@#:tb-c# 

NMR (400 MHz, DMSO-d ) 5 ppm 11.07 (s, IH), 6.90 (d, J= 8.0 Hz, IH), 5.44 ( 

6 

s, IH), 3.71-3.53 (m, 2H), 3.47-3.35 (m, IH), 3.31 (s, 3H), 3.19 (s, 3H), 2.76-2.65 
(m, IH), 2.62-2.53 (m, IH), 1.85-1.65 (m, 2H), 1.57-1.28 (m, 2H), 1.44 (s, 9H). 
MS (ESI+) 378 (M^+1, 100%). 
[0228] ##^[111 

tert-y^'^/V{(3R)-l-[5-(2-i^nn^:/i?/V)-l,3->^7<^/V-2,4->^:^^y-2,3,4,5-7^h 
^tKn-lH-t°i:it2[3,2-d]t°y5:v^^-6-^/Ht°^yv?>'-3--l'/V];f77WV— h 
[0229] Lihiozl 
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tert-7'^7V [(3R)-l-(l,3-v?^^7V-2,4-v?:^dfy-2,3,4,5-7^h9tKn-lH-t°nn[3, 
2-d]fc°y5:v?:/-6-l'/V)t°-<yv?>'-3-^/V];5;/WV— h(60 mg). 2-^xixi^:y-J^;V:rxi 
5K(32 n 1). ^^:>57y'>i^(44 mg)<DN,N-v'^^/V*/Vi^T5K(2 ml)^|^^^?a-e2^ 

NMR (400 MHz, CDCl ) b 7.39-7.36 (m, IH), 7.18-7.07 (m, 2H), 6.51-6.42 (m, 

3 

IH), 5.67 (d, J = 16.8 Hz, IH), 5.59 (s, IH), 5.56 (d, J = 16.8 Hz, IH), 3.85-3.74 ( 
m, IH), 3.48 (s, 3H), 3.36 (s, 3H), 3.12-3.03 (m, IH), 2.82-2.62 (m, 3H), 1.80-1.4 
7 (m, 4H), 1.43 (s, 9H). 

MS (ESI+) 502 (M^l, 100%). 

[0230] 0^mi2 

tevi--:f'^;v{\-Vb-{2-^vixi-5-y;v:^vi^>i^;vyi,z--J;^'f-;v-2A-^^ 
,5-^h^tKn-lH-t°nn[3,2-d]t°y5v^^-6-^/V]t°^yv?:/-3--l'/H;;&/WV— h 

[0231] [j[:l04] 





NHBoc 

^H NMR (400 MHz, CDCl ) 6 7.38-7.30 (m, IH), 6.92-6.83 (m, IH), 6.22-6.13 (m, 

3 

IH), 5.62 (d, J = 17.0 Hz, IH), 5.61 (s, IH), 5.52 (d, J = 17.0 Hz, IH), 3.85-3.72 ( 
m, IH), 3.48 (s, 3H), 3.35 (s. 3H), 3.14-3.03 (m, IH), 2.83-2.64 (m, 3H), 1.79-1.4 
5 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 520 (M^+1, 100%). 

[0232] 0^mi3 
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tert->''^7H(3R)-l-[5-(2-i5'nn^>'v?7V)-7->Ty-2-(3-3zl>drS/:7aiyd5-v')-3-^ 
^/V-4-:^=3ey-4,5-i^tKn-3H-fc°nn[3,2-d]t°y5v^^-6--d'/V]fc°^yv^:/-3-^/H 

[0233] Mkl05] 




tert->^'^7V{(3R)-l-[5-(2-iJ^na^^^i;?7V)-7-VTy-3-^^/V-2-C?<^/V><./V;i}Nc:^ 
/V)-4-:^^y-4,5->^tKn-3H-fc°nn[3,2-d]t°y5v^:x-6-^/V]t°^yv^:/-3-^/H;;& 
hdlO mg), 3-3zhdr^>:7ai7— /V(31 /z 1) . ^m:^]}^M39 mg)(DN, N-v'^ 

^^9:7^-(--^i^>'/g^^^^/v = 3/ 1 ~ 1/ 1) J;i9*tMi-^^^-e^M<Z)^b'^i^(8 
6 mg)^Sfe@#:^b-C#fCo 
MS (ESI+) 633 (M^l, 100%). 
[0234] 0^mi4 

tert-:/^/V{(3R)-l-[2-[2-(T5:/;^/V>^K:=^/V):7rnydrv/]-5-(2-^nn-<^>?/V)-7-v' 
Ty-3-^^/V-4-:^^y-4,5-v'tKn-3H-t°nn[3,2-d]fc°y5:v?>--6-^/V]t°-^yv^^- 

3---r/H;^/w^^— h 
[0235] [>fb;i06] 
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MS (ESI+) 632 (mVi, 100%). 
[0236] 0^mi5 

tert->^'5^/V{(3R)-l-[7-(T5y:;(7/V#'^/V)-5-(2-i^nn^:/v?/V)-l,3-^^ 

v?:^^y-2,3,4,5-^h^fcKn-lH-t°nin[3,2-d]t°y^v?^-6-^/V]t°^yv?^-3-^/^^ 

[0237] [^blOT] 




H2N 



v?7«^/V;^/V*=3f.v--K(250 ml), ^(25 ml)(DM'^^lS(aert-:/^/H(3R)-l-[5-(2-i^ 
an^:Xi^/V)-7-;yT7-l,3-v^^^/V-24-:^^^"^y-2,3,4,5-7^h9tKn-lH-t°cici[ 

3,2-d]t:°y5i;?^-6-^/V]t°^yv?^-3--f/H;!&/W^p<— h(17.9 g)^;^^;«;y'>A(4.7 g) 

MS (ESI+) 545 (M^+1, 100%). 
[0238] 0^mi6 

tert->^'^7V {(3R)-l-[5-(2-i^nn^>-v?/k)-l ,3-i^p<^/V-2,4-v^:^=3r 
9y/V-5-^/V)-2,3,4,5-^h^tKn-lH-t°nn[3,2-d]t°y5;v^>^-6-^7V]t°-^yv^^^-3 

[0239] litlOS] 
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tert-:7^^/H(3R)-l-[5-(2-^nn^:/>?/V)-7-v'T/-l,3-v^7«^/V-2,4-v':^^y-2, 
34,5-7^h^tKn-lH-t°nn[3,2-d]t°y5:i^^-6-^/V]t°^y>^>'-3-^7H;^77WV— h 
(250 mg)(DN,N-v?7«^/V*:/VAT5K(4 ml)^?g(cl^MJ!^7i»Tv?K(154 mg)tM^tT 

T*tS-rS^i!-e^M(^^b^i^(23 mg)^ afe@^tLT#fCo 
MS (ESI+) 570 (M^+1, 100%). 
[0240] 0^mi7 

n-l-^/V;?7/V/J?^/V)-2,3,4,5-7^h9tKn-lH-t°aa[3,2-d]t°y5i:;?^^-6-^/V]t°^ 
[0241] [^blOQ] 




-v^:^dry-2,3,4,5-7^h9tKi3-lH-t°nn[3,2-d]t°y5:v'>--6-^7V]t°^y>^ 

h(12.6 g), 2,5-v?yh^^>7^h9fcKn:7^^(150 nil)^25X:-e|i#b. ig'fb 
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MS (ESI+) 595 (M^l, 100%). 
[0242] 0^mi8 

64(3R)-3-[(tert-:/h^iy;?;/V:^^^^/V)T5:y]t:°^yv'>--l-^/H-5-(2-^nt2^ 
^v^/V)-l,3-i^^^/V-2,4-i^:^dry-2,34,5-7^h7t:Kn-lH-t°nn[3,2-d]t°y5:i^ 

[0243] [^bllO] 




tert-y~^/l^ {(3R)-l-[5-(2-^na^^v?/l^)-l,3-v?^^7V-2,4-v'^^y-7-(lH-t° 
pp_l_^^V';(;y^^^-y^)_2^3^4^5-^j.^tKn-lH-t°i:in[3,2-d]fc°y5:v?^-6-^/V]t° 
v^>'-3— r/H;^/W^7«— h(410 mg)<D^^/— /H5 ml)^|^^;I-:^hy!^7^7«hdr^/K(28 
0.2 ml)Sr^IPX.T60'C-e2^ra^#bfc:o SJ^;^IS?r25'Cl^?^*|I^ 

. m^m[:r>^^^j>.7i<.mm^i]\ix.xmm^^/^x^mu mmm^^^^i^TK 
-eft#u ^*«^hy!>A^^^;^. smm. mf±rmmir^^txmm(Djt^m( 

380 mg)^SfeT^/V:7r;^irbT#fc:o 
MS (ESI+) 560 (M*+l, 100%). 

[0244] 0^mi9 

tert-7'^7V{(3R)-l-[5-(2-i^ni:i^^i;^^7V)-l,3-v?^^7V-7-(^/VJiNy^-4-^/^;&7V 
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[0245] Mblll] 




/V)-l,3-v?^^/W2,4-v?;^^y-2,3,4,5-^h9tKn-lH-t°nc2[3,2-d]t°y^v^>'-7- 
;(7/V4^V^(140 mg)(DN, N-v^p«^/V^/V-t.T5K(3 ml)^ISi;il-t:Knde>/^^y' 
hyry— M117 mg), l-(3-i^?i^/VT5.yy'vi\iyv)-3-::^^/l-^/V:^-M^}^^ mMM 
147 mg), h!;rc^/VT5:^(0.21 ml), ^/V*IJ^^(63 /z l)^;!JBX.T25T:-e20NFr^*#b 

o#e>tt/ca^^^^»Jii5^i3-x'hi/^7^-(^dri^W@^^:^^/V=2/l)-e»Mi-§ 

MS (ESI+) 615 (M^+1, 100%). 
[0246] 0^m2O 

64(3R)-3-[(tert->^>=3riy;^/V'xK:=^/V)T5y] t°^y v':/-l-l'7V}-5-(2-:i^nn^>-v?/V 
)-l,3-v?p<^/V-2,4-v^:^=3ry-2,3,4,5-7"h^tKn-lH-t°nn[3,2-d]t°y5^^ 

[0247] [^bll2] 




^^/V6^(3R)-3-[(tert-:/h=¥iy:^/V;!j^^:=^7V)T3:7]t°^yv^^-l---r/V}-5-(2-i^ni3 
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^^v^/^)-l,3-i^^^/V-2,4-v^:^dry-2,3,4,5-7^h^tKn-lH-t°nn[3,2-d]t°y5^ 

MS (ESI+) 546 (M^l, 100%). 

[0248] 0^m21 

2,34,5--7^h^fcKn-lH-fc°na[3,2-d]fc°y5v^>'-6-^/V]t°^yi;^:/-3-^/V];>t;/W 
[0249] [jbll3] 




HO 



64(3R)-3-[(tert-:/hdriX;;(;7V7K^/V)T^y] fc°^y>^^-l— r/V}-5-(2-i^nn^>^v? 
/V)-l,3-v^^^/V-2,4-v^:^^y-2,3,4,5-7"h7tKn-lH-t°nn[3,2-d]t°y5:v^ 
;^/V:j}^V^(350 mg)^T-feh^hy/H5 mDtC^^L. SO'C'ei^raft^LfCo KSt^M 

^_(^dei^^/@^^3l^/^=l/l)-e*tMi-§-^-e^M<^{b'^i^(270 mg)^ Sfer^ 

MS (ESI+) 402 (M^+1, 100%). 
[0250] ##^[122 

tert-::^^7V{(3R)-l-[7-i5'na-5-(2-iJ^nn^:xv?/k)-l,3-v^p<^/V-24-i^^^=3e 
,4,5-7^b^tKn-lH-fc°nn[3,2-d]t°y5>^>^-6--r/V]t°^yv?:/-3-^/H:^/WV— h 
[0251] [^bll4] 
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tert-:7^^/V{(3R)-l-[5-(2-^nn-^^v'/V)-l,3-v^7^^/V-2,4-v^:^dry-2,3,4,5- 
7^h^tKn-lH-t°nn[3,2-d]t°y5:i^^-6-^/Ht°^yi^>'-3-^/H:5&/WV— h(1.00 
g) <DN,N-v'^^7V*:/Vi>.T5K(20 ml)^?g(CN-i57t2n;7!Li^i/W5K(294 mg)^;tJB^T 

g^^3z^/^(2oo mi)-ettt±]bfco ^mm^io%mm7Km^U'>M.7Kmm. m^ik 

'h NMR (300 MHz, CDCl ) 8 7.41-7.38 (m, IH), 7.20-7.10 (m, 2H), 6.42 (d, J = 6 

3 

.6 Hz, IH), 5.78-5.70 (m, 2H), 3.79 (s, 3H), 3.59-3.55 (m, IH), 3.36 (s, 3H), 3.12- 
2.80 (m, 4H), 1.64-1.43 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 536(M*+1, 100%). 

[0252] ##F!|23 

tert->''^7V{(3R)-l-{5-(2-i^nn^:Xv?7V)-7-[(v'p<^7VT5:y)^^7V']-l,3-v?^^/k 
-2,4-v^:^^y-2,3,4,5-7^h9tKn-lH-t°nn[3,2-d]t°y5v^:x-6-^/V]t°^y>^:/-3- 

[0253] [^bll5] 




— N 
\ 



tert-:/^7V{(3R)-l-[5-(2-i^nn-^:/v?7k)-l,3-v^^^/W2,4-v?:^^y-2,3,4,5- 
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y- h^tKn-lH-t°t2 n [3,2-d] t°y 5:>^>'-6--f /V] t°^y V'^^-'i-^ Mtt )V/^:^-~ h(l .00 
g) (D3^^y— MlO ml)^t;?@^^(5 mO^^Rt^^-^^^/Vi^T/VT^'tKCeOO mg). 50%v? 

y^/vT5>';!K^ig(i.8o i)mvi^x^^°c'^imm.w\jk.o m^w^^2^°c\a^m^ 

913 mg)Sr#/Co 

'h NMR (300 MHz, CDCl ) 6 7.37 (d, J = 7.3 Hz, IH), 7.18-7.07 (m, 2H), 6.31 (d, 

3 

J = 7.5 Hz, IH), 5.71-5.58 (m, 2H), 3.84 (s, 3H), 3.46-3.12 (m, 4H), 3.36 (s, 3H), 
2.89-2.64 (m, 3H), 2.22 (s, 6H), 1.79-1.45 (m, 4H), 1.42 (s, 9H). 

MS (ESI+) 559(M^+1, 43%). 
[0254] ##^[124 

:^=ary-2,3,4,5-^h^fcKn-lH-t°nn[3,2-d]fc°y5:v?>'-6--f/V]t°^yv'>--3-^/H;& 
[0255] [^bll6] 




tert-:/^/v {(3R)-i-{5-(2-i:7ti ti^>- v?/v)-7-[(v?y ^/^T5:y)y^/^]-l ,3-v?y^ 

/V-2,4-i^:^=¥y-2,3,4,5-7^h7tKti-lH-t°nn[3,2-d]t°y3:i^^-6-^7V]t°^IJi:;^^^- 

3— r/H:*/w^y— K112 mg) (DT-fe'b^^(5 mi)^?g{;i3'>^ky^M25jui)§r;t;nx.-c*f 

w^^?a-e«it#b/co mMmm:m±mm\^. #feti^fc^S(^y^y-/v(2 mi 
)^lg(^28%y^y— /vyhdriyK(2 mi);(jpx.-C6o^-e4NFr^;OPf^^#bfco y^s^y— /V 

^^^ffW^b. 'SiE^*^;^y!i7i^^^?g^;fjpx.T|gi4^H2^b. @^^:3^^/V(100 ml 
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'h NMR (300 MHz, CDCl ) 8 7.37 (d, J = 7.7 Hz, IH), 7.18-7.07 (m, 2H), 6.37 (d, 

3 

J = 7.0 Hz, IH), 5.71-5.60 (m, 2H), 4.67-4.64 (m, IH), 4.40 (s, 3H), 3.72 (s, 3H), 
3.71-3.69 (m, IH), 3.43 (s, 3H), 3.36 (s, 3H), 3.35-3.30 (m, IH), 2.82-2.78 (m, 3H 
), 1.80-1.45 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 546(M^+1, 36%). 
[0256] ##^[125 

tert->^'^/V{(3R)-l-[7->^'n^-5-(2-i^na^^^i;?/V)-l,3->^^^/V-2,4-v^:^^ 
3,4,5-^h^tKn-lH-t°nn[3,2-d]t°y^v?^-6-^/^]t°^yv^^-3--i'7H;i77WV— h 
[0257] l^tinl 




tert->^'^/V{(3R)-l-[5-(2-i^i3n-^^v?/V)-l,3-i^p<^/V-2,4-v?:;^-=3ey-2,3,4,5- 
7^h^fcKi3-lH-fc°T3T3[3,2-d]fc°y5i;^>'-6-^/V]fc°^yi;^:/-3-^/H:;^//W^^— hCl.OO 
g) <DN,N-v=p<^/V;!}^/VAT5:K(20 ml)^?g{c:N-:/n^v?>^v'W5:K(392 mg)^MK. 

xmu-^^n^mwi^fco Rft^mm \^ i mmmTKm:^ y ^j^7i<.mm^M K.xm^^pn 
2tu g^^3i^/v(2oo mi)-ettmb/co mmm^iom.m7i<.m:^]}^j^yi<^mm. mo 

(-^=3ri^W@^^^^/v=2/l) icx^mmir^^txm 
^H NMR (300 MHz, CDCl ) 6 7.39 (d, J = 7.3 Hz, IH), 7.20-7.10 (m, 2H), 6.40 (d, 

3 

J = 7.1 Hz, IH), 5.76 (s, 2H), 4.97-4.95 (m, IH), 3.83 (s, 3H), 3.67-3.59 (m, IH), 
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3.36 (s, 3H), 3.23-2.82 (m, 3H), 2.54-2.52 (m, IH), 1.91-1.89 (m, IH), 1.71-1.51 ( 
m, 3H), 1.43 (sm, 9H). 
MS (ESI+) 582(M^+1, 52%). 

[0258] #%^!J26 

2,34,5--7^h^tKn-lH-t°i:in[3,2-d]t°y5:v?:x-6--f/V]t°^yi^>'-3-^/V];>&/W 
[0259] [^t:ll8] 




tert-:/5^/k {(3R)-l-[5-(2-^tia-^:/v?/k)-l, 3-S^7«^/k-2,4-v^^^y-2, 3,4,5- 
7^h^fcKn-lH-t°i:ii:i[3,2-d]t°y5:ix^-6-^/^]t°^yv?^-3-^/H:5&/W^^— h(1.00 

o R)^-^m^^^MW7i^^Mx.X. T-feh^hy/V^^^ffi^^b. i^^a7}^/^^(50 ml 

as^^Jiv^y;^<>'/^;^9A^t2-x'hi^^9:7^— (-^^i^W@^^^^/^=l/l) KX'om 

NMR (300 MHz, CDCl ) 8 7.41-7.37 (m, IH), 7.20-7.11 (m, 2H), 6.46 (d, J = 6 

3 

.8 Hz, IH), 5.69 (d, J = 16.3 Hz, IH), 5.59 (d, J = 16.3 Hz, IH), 4.73-4.69 (m, IH), 
3.76-3.74 (m, IH), 3.61 (s, 3H), 3.36 (s, 3H), 3.29-3.25 (m, IH), 2.78-2.76 (m, 3 
H), 1.69-1.45 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 520(M^+1, 17%). 
[0260] ##^!|27 

tert-:/5^7V{(3R)-l-[5-(2-i^nn^^v?7V)-l,3,7-hy^^/W2,4-v^:^=3ry-2,3,4,5- 
^h9tKn-iH-t°nn[3,2-d]t°y^v^>'-6--f/v]t°^y>^>'-3-^/H;^;/w^7<— h 
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[0261] MbllQ] 



CI 



CI 




I ) ^ 




NHBoc 



o 



N 



q 



NHBoc 



3— r/H;^/WV— h(168 mg) (DTirh^^(4 mdmMl^^'>i\^?^^M38 hI)^Mk.XM 

w^m^-^^m^mi^i^fco Rit^mm^mj^mmu #^ti.fcas(^7^h7tKa:7^ 

:BLrfpii^l^y^/V:^>m (60 ju 1) (Dv^i^tin^iS^^ (10 ml) ^|g^7^C^^b^C#^tl.fcaS 

^ijwx.x^titiyj^/i^M.(5o mi)-e2tii^fimbfco ^mm^mm'rh])^j>>xm^. 

3^^7V=i/i) i;iJ;«9*tMi-§^i:-e^M(D^t:'a^i^(ioi mg)^#fco 

'H NMR (300 MHz, CDCl ) 6 7.37 (d, J = 7.3 Hz, IH), 7.17-7.07 (m, 2H), 6.35 (d, 

3 

J = 6.7 Hz, IH), 5.70 (s, IH), 4.93-4,91 (m, IH), 4.93-4,91 (m, IH), 3.75-3.73 (m, 
IH), 3.70 (s, 3H), 3.36 (s, 3H), 3.31-3.29 (m, IH), 2.90-2.63 (m, 3H), 2.33 (s, 3H) 

, 1.92-1.90 (m, IH), 1.63-1.46 (m, 3H), 1.42 (s, 9H). 

MS (ESI+) 516(M^+1, 61%). 



tert-:/^/V{(3R)-l-[5-(2-i^nn--<>-i^/V)-7-7jN/V5:7V-l,3-i^7«^/V-2,4-i?::^df-y- 
2,3,4,5-7^h^tKn-lH-t°na[3,2-d]t°y3:v^^'-6-^/V]t°-^y>^:/-3-^/H:^7/WV 



[0262] 0^m28 
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[0263] ^1:120] 




r^-eit#b/Co HJ^?^?Sl-tert-y^'^/V {{ZR)-\-\b-(2-^xixi-^ly^J>;V)-\,Z-^J^^ 
/V-2,4-i^:^^y-2,34,5-7^b7tKn-lH-t°nn[3,2-d]t°y^i^>--6--f/Ht°^yv'>'- 

3- ^7H:*7W^^— h(502 mg) (DN,N-v?^^/V^/Vi:^T5:K(l aA)WW.^Mx.X'M^.'^ 

mm7^m-fj')'^j>^i^mm. mm^my^xm^i.. mm^v^j^^j^x^m.. smm. m 
/v=i/i) Kxmm:'r^^txmm<Dit^m29o mg)^#fco 

NMR (300 MHz, CDCl ) 5 10.10 (s, IH), 7.43-7.40 (m, IH), 7.23-7.12 (m, 2H) 

3 

, 6.46 (d, J = 7.1 Hz, IH), 5.80 (d, J = 16.0 Hz, IH), 5.59 (d, J = 16.0 Hz, IH), 4.6 
1-4.59 (m, IH), 3.84 (s, 3H), 3.66-3.64 (m, IH), 3.38 (s, 3H), 3.37-3.31 (m, IH), 2 
.90-2.85 (m, 3H), 1.88-1.85 (m, IH), 1.59-1.55 (m, 3H), 1.42 (s, 9H). 
MS (ESI+) 530(M^+1, 39%). 
[0264] ##^[|29 

tert-:/^/V{(3R)-l-[5-(2-^nn^^v?/V)-7-(l-tKn^^>^^/V)-l,3-v^^^/V-2, 

4- v^:^dey-2,3,4,5-7^h9tKn-lH-fc°na[3,2-d]t°y5:v^>'-6---r/V]t°'<yi^:/-3--l' 

[0265] [^kl21] 
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tert-7'^7V {(3R)-l-[5-(2-i^ni:i^^v?7V)-7-^/V'5:7V-l,3-v^^^7V-2,4->^:;^-dry 
-2,3,4,5-'7^h^fcKn-lH-fc°i:in[3,2-d]fc°y5i^>'-6-^/V]fc°^yv^>'-3-^/H;^/WV 
— h(132 mg) 07^b^tKn:7^>'(4 mdmW^OX:{C}^Mil^X^^t^^/\-'^^^iy^M 

4:17 ixd^Mx.xo°c-v2mmmwi.ti. Khi:s^mi^mfamtT:^^=-^M.7kmm^ 

MS (ESI+) 546(M^+1, 46%). 
[0266] 0^m3O 

tert-y^'^/V{(3R)-l-[7-T-fe^/V-5-(2-i^nn^>'i^/V)-l,3-i^p<^/V-2,4-i^:^dr 
-2,3,4,5-7^h^fcKn-lH-fc°aa[3,2-d]fc°y5:i^^^-6--f/V]t°^yi^>'-3-^/H;;&/V^^p< 

[0267] [jbl22] 




^^^<Dtert-:f^/U {(3R)-l-[5-(2-i^nn^:xv?/V)-7-(l-fcKndr v/3^^/V)-l ,3- 
^^^^/V-2,4-v^:^=¥y-2,3,4,5-7"h9tKn-lH-t°nn[3,2-d]t°y^v^:/-6--r/^^ 
yv'^^-3--r/H;?7/W^p<— h(167 mg) (Dv'i^nnT^^^/Cs ml)^ISt-^^^k-^>";5f>'(0.6 

6 g)^MK.xm^.xn^mw'Lfco ^hiz.R}t>^m^^5°cKm&\^x3mr^mw\^fc 

^37^_(^drf-WB^^^^/V=l/l) l:iJ;«9*t^i-§ri:T-^S<D>fk'^f^(33 mg)^# 

MS (ESI+) 546 (mVi, 46%). 

NMR (300 MHz, CDCl ) 8 7.42-7.38 (m, IH), 7.22-7.11 (m, 2H), 6.43-6.40 (m, 

3 

IH), 5.77-5.60 (m, 2H), 5.54-5.51 (m, IH), 3.62-3.60 (m, IH), 3.42 (s, 3H), 3.36 ( 
s, 3H), 3.34-3.32 (m, IH), 2.79-2.65 (m, 3H), 2.59 (s, 3H), 1.88-1.82 (m, IH), 1.6 
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5-1.48 (m, 2H), 1.42 (s, 9H). 
MS (ESI+) 544(M^+1, 34%). 
[0268] ##^J31 

tert-:/^/k{(3R)-l-[5-(2-^tia--<^/v^/k)-7-(4-^h^S/:7ai;:^/k)-l,3-v^7«^/W2, 
4-i^:^^y-2,3,4,5-7^h^fcKn-lH-fc°i:ii:i[3,2-d]t°y5;v^:/-6-^/V]fc°^yv^^-3-^ 

[0269] [^t;l23] 




OMe 



tert->^'^7V{(3R)-l-[7-:7'n^-5-(2-i^nn^^-:;?/V)-l,3-i;'p<^/V-2,4-i^^ 
2,3,4,5-7^h7tKn-lH-t°na[3,2-d]t°y5>?>^-6--r/V]t°-^yi>>'-3-^/H;^/W 
— h(90 mg) <Di:^:t^^XA ml)^|gt^tf^(v^^>-v'y^VT-feh>')^^9>'!>A (18 mg 
hVtert-:f^/l^:^:^:^=-^J>>Th'7:7/l^:tti:^U—H22 mg), y^^^;;&y'>.^> (329 mg) 
. 4-^h=arv':7aic:^/l'7j^n>'^ (236 mg), ^;(jPx.T50^-ei5^^;(jPf^jt#LfCo Rft- 

i^WB^^^^/^=2/l) t;iJ;?)*t^«ri!-e^S<z)>fb'^#i(io mg)^#fc„ 

'h NMR (300 MHz, CDCl ) 6 7.41-7.37 (m, IH), 7.26-7.10 (m, 4H), 6.92 (d, J = 8 

3 

.8 Hz, IH), 6.52-6.50 (m, IH), 5.80 (d, J = 16.7 Hz, IH), 5.66 (d, J = 16.7 Hz, IH), 
3.87 (s, 3H), 3.52-3.50 (m, IH), 3.37 (s, 3H), 3.07 (s, 3H), 2.80-2.40 (m, 4H), 1.6 
2-1.39 (m, 4H), 1.38 (s, 9H). 

MS (ESI+) 608(M^+1, 76%). 
[0270] ##^i|32 
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tert->''^7V{(3R)-l-[5-(2-i^nn-5-:7/V:^n^^i:;i>/^)-7-iyTy-3-(4-7«hdrv'^> 
i^/V)-l-p<^/V-2,4-v^:^=¥y-2,3,4,5-^b^tKn-lH-fc°nn[3,2-d]t°y5v^>^-6---r 



=^=^)V 3-T5;y-5-{(3R)-3-[(tert-7>drv';^;/V^^^/V)T5:y]t°^yv=>'-l--f/k}-l- 
(2-i^nn-5-:7/V:^n^>'v>/V)-4-v'Ty-lH-t°n— /V-2-;?;/VjK=arv'l/— h(920 mg) 
(Dt°yv?^(l ml)^|^{^4-yh=ar>'^>'v^/Wyv'T^— b(0.5 ml). ^^;&y'>A(486 m 

g)^;()Px.T13O°C-e60#r^ft#bf'o 4-yhdrv/-<^v^/WyiXT^— h(2.0 mO^^IJOx. 

T$^(;i24^r^;fjpB*#bfco mMmm:2b°c\a^n%.. w^yikm\^. mmm^ 

mU l^m:^^J^M486 mg). ar^^b^^/HO.SS ml)^^IP^-C25°C-e3R#r^it#LfCo 
MJ^^^IS t^lSfPi^'f [::T^^c:^!^i^^^lS^;!jP x.-Ci^n n/jN/Vi^-elft m U W^S ^ 

btl.fca^^ixy:;^;y/^:^9i^^^^-x'^i/^:7^— (-^^ri^We^^^^/v)■T?»^^^ 

MS (ESH-) 651 (M^l, 100%). 
[0272] 0^m33 

tert-y^'^/V{(3R)-l-[7-(T5:y;^/V^'^/V)-5-(2-i^nn-5-:7/V::^-n^^^v?/V)-3-(4- 
p<h^v/^:/v^/V)-l-y^/W2,4-v?;^^y-2,3,4,5-7^h^tKn-lH-t°cin[3,2-d]t°y 

5:v?>'-6--r/v]t°'^yv?^-3— r/v];^7w^p<— h 

[0273] [^bl25] 



[0271] [^kl24] 



MeO 
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MS (ESI+) 669 (M^+1, 100%). 
[0274] 0^m34 

Kn-lH-t°nci[3,2-d]t°y^v^:^-7-;^/V7K=3rv'l' — h 
[0275] [jl:l26] 

MeO MeO 




MS (ESI+) 684 (M^+1, 100%). 
[0276] ##^[135 

6^(3R)-3-[(tert->^>=ariy;^/V;!}<c:^/V)T5:y]t°^yi;^:/-l-^/V}-5-(2-^t2a-5 
-:7/V::^n^>-i^/V')-l-^^/V-2,4->':^^y-2,3,4,5-7"h7tKn-lH-t°nn[3,2-d]t° 
y 5:v?>--7-;?;/V:!j^^dr v-W— h 
[0277] [^bl27] 
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MeO 




CI 



F 



NHBoc 



y-2,3,4,5-^h9tKn-lH-t°nn[3,2-d]t°y5;v'>'-7-;^;/^:!Kdr^>W— K260 mg)KM 
t-:/^/V'^;^;57-Jj^'^-h(415 mg). l,4-i;^:^^i^^(4 ml). m^^mTKm^hV^J^Tia 

mmu mmm^m^ikMyKxm^u m^i^mm^hv^j^x^m. ^m^ik. uj±r 
mmi^f^o ^i^hnfcmmKi^^^/^::r.^'T/w^^^i^^MK.xsmu ^^^i^x 
m^ir^^tx\ mm<Dj\:^mi2i mg)^mm^mi^t\.xm:io 

MS (ESI+) 564 (mVi, 100%). 



^^/V 64(3R)-3-[(tert-:/h^iy;&/V)!j^^^/V)T5:y]t°-^!;v?:/-l-^/V}-5-(2-i^nn-5 
-y'/V:;^n^>-v?/V)-l-^^/V-2,4-i^:^=3ry-3-(2-:r^y-2-:7^^/V3^^/V)-2,3,4, 
5-v^h9tKn-lH-t°nn[3,2-d]fc°i;5:v'>'-7-;&7V;i}^'=3rv'lx— h 



[0278] ##^ij36 



[0279] [jbl28] 



CI 




CI 




o' 



OMe NHBoc 
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64(3R)-3-[(tert-:7>dr^>;f77V;rj^'-7V)7'5:y]t°^y^:;?>--l-^7V}-5-(2-i?nn- 
5-:7/V:;^-n^>'>?/V)-l-^^/V-24-i^;^=3ey-2,3,4,5-^h^fcKn-lH-fc°nn[3,2-d] 
t°y5v'^-7-;?7/VJj^'drv'l/— h(50 mg). a -y'ti^T'^h^^/>^i27 mg\ ^m^]}^J>> 

(25 mg)(DN, N-i^^^7P^^^J^T^}iMm^25°C-XTUmmBWl^fCo Rlt^^Wi^TK 

=3ri^>'/@^^^^/l^2/l)^;lJ:^9*tM«^^T^ mm(D^t^m(5i mg)^&-fe|l^t 

MS (ESI+) 682 (M^+1, 100%). 
[0280] ##^[137 

tert->^'^/V{(3R)-l-[5-(2-^na-5-:7/V:^n^>'-:;?/V)-l-^^/V-2,4-v^:^^y-3-(2 
-::^-=3ry-2-:7ai^/Vrc^/V)-2,3,4,5-^hytKn-lH-t°nn[3,2-d]t°i;5v^^-6--l'/V] 
t°^yv?>--3-^7H:5&7k/^^— h 
[0281] [^bl29] 




MS (ESI+) 624 (M^+1, 100%). 
[0282] ##^[|38 

tert->^'^/V{(3R)-l-[5-(2-i?'Pa-5-:7/V:;^i3^:/S^/V)-7-iyTy-3-p<^/V-4-;^^y 
-2-^:^^y-2,34,5--7^h^tKn-lH-t°i3i3[3,2-d]t°IJ^i^>'-6-^/V]t''^yi^^-3-^ 

[0283] ['ft:l30] 
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3^^/V3-T5y-5-{(3R)-3-[(te^t->^>driy;^7/^3J^':::^/^)T5y]t°^IJ-^>'-l-^/^^l- 
^MplX. lZOX:XmmmMmW.W\^f^o R!^^MW^25X:K^^mi^h/l^:^l^i50 ml)^ 

nibtitimi^^45x:m}±^m\^xmm(D^t^m (28.56 g) ^mtco 

MS (ESI+) 547(M^+1, 86%). 
[0284] ##^[139 

tert-y'=^J\^ {(SR)-l-L5-(2-^un-5-^/l^:t^^>'iy/l-)-7--yTy-3-?i^^P-4:-:t^y 
-4,5-v^tKn-3H-t°nn[3,2-d]t°y5:>^^-6-^/V]fc°^y>^>^-3--Y/H:5(;/W^^ 
[0285] [^t;i31] 




tert-:f^/U {(3R)-l-[5-(2-^t2 n-5-:7/V:;^n^>->:^/V)-7-iyTy-3-^^/V-4-:^^ 
y-2-^::^=3ry-2,3,4,5-^h7tKn-lH-t°nn[3,2-d]t°y$v?^-6-^/V]t°^yv'^-3- 
-r/H;^;/^^^^^h(1.51 g)(Dy^y—M9 ml). @^^(3 ml). mDU^W^i^^^^ 
::^T>mrh])^J>^-27Kmmi0.91 g)^lJ\\X.X^ 30%aii^^b;^<^^(0.29 ml)^^M-e 

xmi^^p¥L9\cu io%mmm7i^m^hv^-i>^7Kmm^Mx.x3o^mmwi^x^ mm 
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NMR (300 MHz, CDCl ) 5 7.99 (s, IH), 7.41-7.36 (m, IH), 6.96-6.89 (m, IH), 

3 

6.20 (d, J = 7.5 Hz, IH), 5.70 (d, J = 16.7 Hz, IH), 5.59 (d, J = 16.7 Hz, IH), 4.53- 
4.51 (m, IH), 3.74-3.69 (m, IH), 3.55 (s, 3H), 3.52-3.46 (m, IH), 3.05-2.94 (m, 3 
H), 1.88-1.85 (m, IH), 1.70-1.60 (m, 3H), 1.41 (s, 9H). 
MS (ESI+) 515(M^+1, 66%). 
[0286] ##^!|40 

tert-y''^/V{(3R)-l-[7-(T5:7;^/V^^^/V)-5-(2-^nn-5-:7/V::^n^^>?/V)-3-^^ 
/V-4-;^=¥y-4,5->^tKn-3H-t°nn[3,2-d]t:°y5:>^^--6-^/V]fc°^y>^^-3-^/H;^ 

[0287] [^^132] 




MS (ESI+) 533 (M^+1, 73%) . 
[0288] #%^J41 

tert-y^'^/V{(3R)-l-[5-(2-i^nti-5-:7/V::^-n^i/v?/V)-3-^^/V-4-:^^y-7-(lH- 
t°aa-l---r/V;^7/V4^^^/V)-4,5-v^tKn-3H-t°nn[3,2-d]t°y5:v?>'-6-^/V]fc°^yi^ 
>'-3-^/H;&7W^y— h 
[0289] [^bl33] 
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MS (ESI+) 583(M^+l, 100%). 
[0290] ##^J42 

^^/V 6-{(3R)-3-[(tert-:7>^v^;^/l/7K^/V)T5y]t°^!;>^^-l-^/H-5-(2-^t3i:i-5 
-:7/k;^i3^>'<^/k)-3-^^/k-4-:^^y-4,5-i^tKn-3H-t°i3p[3,2-d]t°y5:v?:/-7- 

[0291] [^bl34] 




'H NMR (300 MHz, CDCl ) 8 8.04 (s, IH), 7.40-7.35 (m, IH), 6.93-6.86 (m, IH), 

3 

6.03 (d, J = 7.1 Hz, IH), 5.85 (d, J = 16.8 Hz, IH), 5.74 (d, J = 16.8 Hz, IH), 4.68- 
4.66 (m, IH), 3.98 (s, 3H), 3.68-3.66 (m, IH), 3.56 (s, 3H), 3.33-3.31 (m, IH), 2.9 
7-2.93 (m, 3H), 1.83-1.81 (m, IH), 1.65-1.56 (m, 3H), 1.41 (s, 9H). 
MS (ESI+) 548(M^+1, 41%). 
[0292] ##^[143 

6-{(3R)-3-[(tert-:7>driy;?7/V/}^^;^/V)T5:y]t°'<yi^:/-l-^/V}-5-(2-i^nn-5-y'/V 
:^n^^i;?/V)-3-y^/V-4-:^dry-4,5-v^hKn-3H-t°on[3,2-d]t°y5:v?>--7-;^7/V 

[0293] [^b;l35] 
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MS (ESI+) 534(M^+l, 6%). 
[0294] ##^J44 

tert-y''^7^{(3R)-l-[5-(2-i^t3a-5-:7/V:^n-0>?/V)-3-^^/k-7-(^/k^y^-4- 
[0295] [^t;l36] 




NMR (300 MHz, CDCl ) 8 7.89 (s, IH), 7.39-7.34 (m, IH), 6.92-6.87 (m, IH), 

3 

6.21-6.19 (m, IH), 5.74 (d, J = 16.6 Hz, IH), 5.59 (d, J = 16.6 Hz, IH), 4.60-4.58 ( 
m, IH), 3.92-3.71 (m, 7H), 3.57-3.51 (m, 2H), 3.54 (s, 3H), 3.30-3.28 (m, IH), 2.8 
7-2.76 (m, 3H), 1.78-1.57 (m, 4H), 1.41 (s, 9H). 
MS (ESI+) 603(M^+1, 19%). 
[0296] ##^!|45 

tert-:/^/V{(3R)-l-[5-(2-^nn-5-v'/V:^n^i/i;?/V)-3-7<^/V-4-:^^y-4,5-v?t 
Kn-3H-t:°Pn[3,2-d]t°y^i^:/-6-'l'/V]t:°--^yv?^-3-^/H;^/WV— h 
[0297] [^^137] 
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NMR (300 MHz, CDCl ) 5 7.88 (s, IH), 7.37-7.32 (m, IH), 6.90-6.83 (m, IH), 

3 

6.09 (d, J = 9.3 Hz, IH), 6.06 (s, IH), 5.73 (d, J = 16.9 Hz, IH), 5.62 (d, J = 16.9 

Hz, IH), 4.69-4.65 (m, IH), 3.80-3.78 (m, IH), 3.54 (s, 3H), 3.13-3.08 (m, IH), 2. 
77-2.74 (m, 3H), 1.72-1.60 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 490(M^+1, 71%). 
[0298] ##^!|46 

tert-y''^/H(3R)-l-[5-(2-^an'<Vi;?/V)-7-tKnd^i/-l,3-v?7«^/W2,4-v^:^^y- 
2,3,4,5-7^h7t:Kn-lH-t°na[3,2-d]t°lJ5:>^^-6-^/^]t°^yv?>'-3-^/H;^7/WV 

[0299] [^^138] 




H 



-2,3,4,5-^h^tKti-lH-t°nn[3,2-d]fc°!;5:v^>^-6-^/V]fc°^yv^:/-3-^/H:^;/WV 
— h(132 mg) (D?i^y—M4. mimm^?^^>':^^^^>'m(21 n 1). 30%jil^{t:7K^^(5 

4^1)^ ^Mx.xmu.'^'^2mm,w\.tio K)^^mmK\m>mmmrrv^j^j-^imm^ 
M^x. g^^a.^/K5o mi)-e^*mbfco ^mm^^m-v')^j^xm^^ m 

/v= i/2)Kx^mmir^^txmm<Dih-^m54: mg)^#/co 

^H NMR (300 MHz, CDCl ) 8 ppm 7.35 (d, J = 7.5 Hz, IH), 7.17-7.07 (m, 2H), 6.3 

3 

7 (d, J = 6.8 Hz, IH), 5.86 (brs, IH), 5.60-5.56 (m, 2H), 4.82 (brs, IH), 3.71 (s, 3H 
), 3.65-3.63 (m, IH), 3.37 (s, 3H), 3.35-3.33 (m, IH), 2.84-2.70 (m, 3H),1. 95-1.93 
(m, IH), 1.62-1.41 (m, 3H), 1.41 (m, 9H). 
MS (ESI+) 518(M^+1, 82%). 
[0300] ##^[147 
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tert->''^7H(3R)-l-[5-(2-i?nn-5-:77V:;rn-<>-v?7k)-2,7-v?iyTy-3-^5^7V-4-:^ 
=¥y-4,5-i^tKn-3H-t°nn[3,2-d]fc°y5i^>'-6-^/V]fc°^y>?^-3-^/H;^/WV— b 
[0301] Wbl39] 



/^><./^/}^^/^)-4-:^=¥y-4,5-v^tK^-3H-t°^^[3,2-d]t°y5:>^>'-^^^ 
-3--f/H;^/W^7<— b(890 mg)<D^h9tKn:7^^^(10 mlMl^l;iv^TWb':M-y!i7A(33 

8 mg)(Z)^^iS(2 mi)^;!jiix.T^?a-e3^rflm#bfco SJ^;^^l^f^7K^;!JIIX.T. 
i^^:7^--(^=¥i^>'/g^^^^/^=2/l)^c:J;^9)»Mi-^-^-e^Mco^l::^i^(758 mg) 

'h NMR (300 MHz, CDCl ) 6 7.42-7.37 (m, IH), 6.99-6.91 (m, IH), 6.19 (d, J = 7 

3 

.3 Hz, IH), 5.68 (d, J = 16.7 Hz, IH), 5.57 (d, J = 16.7 Hz, IH), 4.52-4.49 (m, IH), 
3.78 (s, 3H), 3.72-3.70 (m, IH), 3.55-3.50 (m, IH), 3.10-3.06 (m, 2H), 3.00-2.93 
(m, IH), 1.91-1.89 (m, IH), 1.74-1.58 (m, 3H), 1.41 (s, 9H). 
MS (ESI+) 540(M^+1, 11%). 



tert-y^'^7M(3R)-l-[2-(T5:y;5;/VJj^'^/V)-5-(2-i?'nn-5-:7/V:rn^>'v?/V)-7-v'T 
y-3-^^/V-4-:^=¥y-4,5-v^fcKn-3H-t°nn[3,2-d]t°y5:v^>'-6-^/V]t°'^yv'>^-3 




[0302] 



#^[|48 



[0303] [^bl40] 
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tert->^'^7H(3R)-l-[5-(2-^nn-5-:77V:^n^>'^;?/V)-2,7--:;^i>'Ty-3-^^/V-4- 
— h(162 mg)COv^7<^/V^/V4N^v/K(10 ml), M2 ml)<DU-^Mm^^m^V^M'i2m 

^^;v= \/\)\z.^^m^^^^hxmM(r)\Y.-^mill mg)^#fCo 

'H NMR (300 MHz, CDCl ) 6 7.62 (s, IH), 7.42-7.37 (m, IH), 6.97-6.91 (m, IH), 

3 

6.21 (d, J = 7.0 Hz, IH), 5.84 (s, IH), 5.71 (d, J = 16.7 Hz, IH), 5.60 (d, J = 16.7 
Hz, IH), 4.58-4.55 (m, IH), 3.87 (s, 3H), 3.75-3.73 (m, IH), 3.54-3.49 (m, IH), 3. 
05-2.95 (m, 3H), 1.87-1.85 (m, IH), 1.70-1.66 (m, 3H), 1.42 (s, 9H). 
MS (ESI+) 458(M^+1, 100%). 
[0304] ##^!|49 

tert-:/^/V{(3R)-l-[5-(2-i^nn-<^i;^/V)-7-^hdri/-l,3-i^p<^/V-2,4-i^:^dry-2 
,3,4,5-7^b^fcKn-lH-t°ni3[3,2-d]t°y5i;?^^-6-^/V]fc°^y>^^^-3--f/H:^7/V^^p<— 
h 

[0305] [^bl41] 




tert->^'^/H(3R)-l-[5-(2-^nn^>'i:;i'/V)-7-tKndr->'-l,3-i^^^/V-2,4-i^:^^ 
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y-2,3,4,5-7^h9tKn-lH-t°nn[3,2-d]t°y5:v?^-6-^/V]t°^y>^>'-3--f7H:^7W^ 
^— b(50 mg) (DN,N-v^^^/V7}N/Vi^T5K(2 mimWi^^m:fyV^M'il mg). B^^hp^ 

(Oit^min mg)^#fCo 
MS (ESI+) 532(M^+1, 69%). 
##^[150 



tert-:f^/V {(3R)-l-[5-(2-i^n n-5->^/V:^n^>'-:;?7V)-7-v'Ty-3-^^/V-2-(^^ 
;]y:^;V:^::^;V)-A-:t^y-A,5-iy\iVu-3U-}i°uu[3,2-d]}i°^^^^ 
-3-'l'7H:^/W^^— h(890 mg)(D^h^tKn:7^^(2 ml)^§|^^0°C{^J^^PbT3M:i:^b 
^^/Wi^'^^v^i^A/vi^ni^/V:^— ^/V^?g(333 juD^MTbfCo 305>^. ^Mt^ 

NMR (300 MHz, CDCl ) 6 7.40-7.35 (m, IH), 6.95-6.88 (m, IH), 6.18 (d, J = 6 

3 

.9 Hz, IH), 5.68 (d, J = 16.8 Hz, IH), 5.57 (d, J = 16.8 Hz, IH), 4.58-4.55 (m, IH), 
3.78-3.74 (m, IH), 3.54 (s, 3H), 3.50-3.45 (m, IH), 3.04-2.94 (m, 3H), 2.63 (s, 3 



[0306] ^1:142] 
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H), 1.88-1.83 (m, IH), 1.68-1.62 (m, 2H), 1.43-1.41 (m, IH), 1.41 (s, 9H). 
MS (ESI+) 529(M^+1, 100%). 
[0307] In vitro DPP-IV mW^'^fflaH^^ 

(Glycyl-L-Proline 4-Methyl-Coumaryl-7-Amide, ^^^VM^Wf) 
HJ^;^#it$-&. hy— ^fflV^-C. ®)SB)S:ft360nm. ||lj^&*460nm 

50 

[0308] [^1] 





b hDPPIVlMS/Stt 
IC50 (nM) 




b: hDPPIVPaSfttt 
IC,o (nM) 


mmm i 


76 




5.8 


mMm 2 


21 


^JfeM3 7 


10 


%mm 3 


26 


^Jfe M3 8 


5. 3 


mmm 4 


28 


HJfeMS 9 


4. 1 


■mmm 5 


15 


|gJfeM4 0 


6.8 


^Jfe-flil 6 


1. 9 


^JfeM4 1 


4. 1 


mmm 1 


60 


^JfeM4 2 


5. 7 


mMm 8 


7. 4 


^JfeM4 3 


6. 9 


mMm 1 4 


55 


IIJSM4 4 


9.0 


^Jfel^il 1 8 


12 


llifeM4 5 


4.8 


u%.m 1 9 


7. 1 


^Jfe M4 6 


5. 6 


mMAn 2 0 


4. 3 


^Jfe M5 6 


31 


*^1^J 2 4 


44 


mmm^ o 


28 


2 5 


7. 6 


HJfeMe 1 


85 


2 6 


3. 2 


IgJfeMe 2 


56 


^jfe^j 2 7 


9. 8 


lejfeMe 3 


27 


mM-m 2 8 


6. 4 


^JfeM6 4 


13 


mjfel'?'! 2 9 


5. 7 


*JfeM6 5 


6.2 


mmm 3 0 


4. 7 


HJfeMe 6 


5. 5 


3 1 


5. 0 


mmmi o 


3800 


mw.m 3 2 


7. 5 


^JfeM 7 2 


1200 


■mMM 3 3 


12.0 
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[0309] ^mmi^x^xDPP-ivmmm^^^i^. s^i*. m^m-^^^m^ntiit-^m^ 
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[1] ^(I): 

9 r2 




/ 

F >^Y (I) 



r3 

u 
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